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ECROSIS of the renal papillae, sometimes 
termed “papillitis necroticans”! or “‘necrotiz- 
ing pyelonephritis,”? is an infrequently recognized 
and severe type of suppurative renal infection that 
is usually encountered in diabetic patients although 
it is occasionally found in nondiabetic persons.* 4 
The lesion, which has been a well recognized path- 
ologic entity for many years, was recently well 
described by Giinther.5 It remains, however, a 
poorly defined clinical entity that is usually found 
as an unexpected lesion at autopsy. Recent pub- 
lications emphasize the fact that the problem of 
acute pyelonephritis — in particular that of necro- 
tizing papillitis — is of greater magnitude than its 
obscurity indicates. In 1942 Harrison and Bailey? 
clearly demonstrated that infections of the urinary 
tract in diabetes are not only frequent but also 
usually asymptomatic: of 50 diabetic patients 
studied, 27 had bacteria in the urine on a direct 
smear examination of the sediment and 10 showed 
completely unsuspected pyuria. In contrast, only 
4 control patients out of 50 had bacteriuria; 2 of 
them had associated pyuria. These results suggest 
that latent infections of the urinary tract are ex- 
tremely frequent in diabetic patients and in many 
cases may serve as foci for the development of the 
severer lesions under discussion. That these infec- 
tions are not merely potential hazards is borne out 
by the fact that 6.7 per cent of the diabetic patients 
on whom autopsies were performed at the Mallory 
Institute of Pathology from 1933 to 1942 died chiefly 
as a result of acute pyelonephritis. Significantly, 
most of this group had necrotizing papillitis. 
During the years 1932 to 1945, post-mortem ex- 
amination disclosed 26 cases of this lesion at the 
Mallory Institute of Pathology, Boston City Hos- 
pital, and at the Peter Bent Brigham Hospital, 19 
of which occurred in diabetic and the remaining 7 
in nondiabetic patients. 
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This paper presents a clinical and pathologic 
analysis of this series of diabetic and nondiabetic 
patients who at autopsy were found to have necrosis 
of the renal papillae. With continued study of 
anatomically verified cases, it is to be hoped that the 
clinical picture of this syndrome will become estab- 
lished as a clearly defined entity. 

On review of the series of cases under discussion 
it at once became apparent that they tended to 
assume one of several clinicopathologic patterns that 
recurred with remarkable constancy throughout © 
the series. The following representative cases have 
been selected for citation. 


Case 1. S. F. (B.C.H. 1,160,583), a 61-year-old woman, 
entered the hospital with the complaint of a red, tender, 
swollen left lower leg. She had stumbled against a chair 6 
days before entry, injuring the leg, and since that time the 
discomfort and swelling had been steadily progressive despite 
local applications of heat. She was known to have had. 
diabetes for ‘many years,” which had apparently been con- 
trolled by a diet supplemented with 8 units of regular in- 
sulin daily. There was no history of previous infections or 
diabetic accidents. 

Physical examination disclosed a well oriented patient 
in no obvious distress. The only finding of significance was 
the presence of a fluctuant, red area of marked tenderness 
ony the lateral aspect of the distal left lower half of the 
eg. 

Examination of the urine showed a trace of albumin, a 
reen to orange Benedict reaction and a rare white cell per 
igh-power field. The ~e blood sugar varied between 

229 and 418 mg. per 100 cc. The serum nonprotein nitrogen 
was 39 mg. per 100 cc. on admission. 

The fluctuant area of the left lower leg was incised, and 
Staphylococcus aureus was cultured from the pus. Sulfa- 
diazine and penicillin in full dosages were administered, 
and the temperature soon became normal and the incised 
wounds appeared to be slowly healing. The diabetes mellitus 
was well controlled with 20 units of regular insulin daily. 
After 2 weeks of apparent improvement, however, the tem- 
perature began to swing from 101 to 102°F. The urine con- 
tained innumerable white cells despite all medication, and 
the patient ran a severely septic febrile course terminating 
in stupor, coma and death during the 6th hospital week. 
A hemolytic Staph. aureus was cultured from the blood. 


Autopsy. On gross examination the kidneys were en- 
larged; their combined weight was 300 gm. The capsular 
surfaces were free from cortical abscesses. On section several 
large, triangular areas including the entire tips of some of 
the papillae in each kidney were yellow green and com- 
pletely necrotic. Several discrete abscesses, 0.2 to cm. 
in diameter, were present at the corticomedullary junction 
above these areas of papillary necrosis. The only other sig 
nificant findings were a healing abscess over the left ank 
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and a fluctuant abscess, measuring 6.0 x 4.0 x 2.0 cm., in the 
left popliteal space. Hemolytic Staph. aureus was cultured 
from both the blood and the kidneys. : 
The anatomical diagnoses were diabetes mellitus, as evi- 
denced “d the clinical findings and glycogen nephrosis, acute 
pyelonephritis, with necrotizing papillitis, a healing abscess 
over the left ankle and an abscess in the left popliteal space. 


This case represented the insidious onset, in a 
diabetic patient, of renal infection secondary to 
focal infection elsewhere in the body. Death was 
attributed to a combination of severe infections of 
the leg and kidneys, neither of which alone could 
be considered as a fatal disease. 


Case 2. B.C. (B.C.H. 1,161,259), a 68-year-old woman, 
entered the hospital with a left hemiplegia. Eight days 
reviously she had experienced the sudden onset of transient 
eft facial weakness and difficulty in talking. Several similar 
episodes occurred in the next few days. The patient sought 
hospitalization for relief of the complete unilateral paralysis. 
She was known to have had diabetes for 15 years, which had 
been controlled by diet alone. 

Physical examination revealed an obese, flushed, rest- 
less woman with an obvious ieft hemiplegia. The lungs con- 
tained scattered moist rales posteriorly with bronchial breath- 
ing. Except for slight enlargement to the left, the heart was 
not remarkable. No signs of any infection, renal or other- 
wise, were demonstrable. 

Examination of the urine demonstrated a trace of albumin 
and a green Benedict reaction. The fasting blood sugar 
was 196 to 270 mg. per 100 cc. The serum nonprotein nitro- 
gen was 42 mg. per 100 cc. on admission. 

n after entry it became apparent that the left 
hemiplegia was of secondary importance to a rapidly develop- 
ing urinary infection. Klebsiella pneumoniae (Type B) was 
cultured from the urine. The serum nonprotein nitrogen rose 
progressively to over 100 mg. per 100 cc. Blood cultures, 
which at first were sterile, soon became positive for K. pneu- 
moniae. ‘The temperature rose to 103°F. Various sulfon- 
amides were administered without effect. The urinary out- 
put began to fail, and the patient lapsed into coma and died. 

Autopsy. On gross examination the combined weight of 
the kidneys was 330 gm. The cortical surfaces were studded 
with minute abscesses, 0.2 to 0.3 cm. in diameter. On sec- 
tion of both kidneys most of the papillae were completely 
replaced by green, semifluid areas of necrosis. These areas 
were roughly wedge shaped, with their bases at the cortico- 
medullary junction. The calyxes and pelves were filled with 
mucoid, green exudate. The brain showed moderate arterio- 
sclerosis of the cerebral vessels, with thrombosis of the right 
middle cerebral artery and infarction of the right frontal, 

arietal and temporal lobes. Other pertinent findings were 

ilateral lower-lobe bronchopneumonia and an early adeno- 
carcinoma of the colon. K. pneumoniae was cultured from 
the heart’s blood, kidneys and lungs. 
The anatomical diagnoses were acute pyelonephritis, with 
necrotizing papillitis, diabetes mellitus (clinical), cerebral 
thrombosis, with encephalomalacia, of the right frontal, 
parietal and temporal lobes, bilateral bronchopneumonia of 
the lower lobes and carcinoma of the colon. 


This elderly woman was admitted to the hospital 
after an obvious right cerebral vascular accident 
with evidence of a developing urinary-tract infec- 
tion with K. pneumonia (Type B) and no other 
demonstrable focus of infection. In the course of 
seven weeks, the serum nonprotein nitrogen rose to 
over 100 mg. per 100 cc. The patient became 
anuric and died in uremia. The urinary-tract in- 
fection apparently developed in the absence of any 
demonstrable focus of infection. 


Case 3. y G. (B.C.H. 1,164,454), a 55-year-old man, 
was admitted to the hospital in a state of stupor. The his- 
tory obtained from his wife indicated that he had developed 
a “cold” 2 weeks before entry and had subsequently suffered 
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from a cough with occasional bouts of feverishness followed 
by shaking chills. No past or present history referable to 
diabetes mellitus was obtained. 

hysical examination disclosed a moderately obese, 
cyanotic man who was obviously extremely ill, muttering 
only garbled, inarticulate words. A few fine, moist rales 
were heard over the lung posteriorly. The heart was slightly 
enlarged, and there was a Grade II systolic murmur over the 
apex. There was no costovertebral-angle tenderness. 

Examination of the urine showed a green Benedict test; 
no albumin was demonstrated despite the finding of 50 to 
100 white cells per high-power field. The fasting blood sugar 
was 286 mg., and the serum nonprotein nitrogen 67 mg. per 

ce. 

On the 2nd hospital day petechiae were noted over the 
extremities; the temperature rose to 106° F., and the respira- 
tions became labored. A beta-hemolytic streptococcus was 
isolated from the blood. The serum nonprotein nitrogen 
was 92 mg., and the fasting blood sugar 475 mg. per 100 cc. 
Despite penicillin and sulfonamide the temperature remained 
elevated. The patient became anuric, the blood pressure 
dropped to 80/0, and he expired 70 hours after admission. 

Autopsy. On gross examination the combined weight of 
the kidneys was 630 gm. The capsular surfaces were relatively 
smooth and uniformly red brown, and there were no ab- 
scesses. On section there were numerous areas of yellow- 
white, puriform necrosis within the pyramids, involving al- 
most all the papillae and in some extending from the cortex 
to the tip of the papilla. The medullary zones of the adrenal 
glands were red and hemorrhagic. The lungs and heart were 
essentially normal. The liver weighed 2750 gm. and showed 
a diffuse yellow-brown nodularity, with many individual 
nodules up to 1 cm. in diameter; section of the liver showed 
the parenchyma to be traversed by fine fibrous trabeculae. 
The spleen was enlarged, weighing 560 gm., but was other- 
wise not remarkable. A streptococcus with alpha to beta 
hemolysis was cultured from the heart’s blood and kidneys. 

The anatomical diagnoses were diabetes mellitus, as evi- 
denced by the clinical findings and glycogen nephrosis, acute 
pyelone hritis, with necrotizing papillitis, and alcoholic cir- 
rhosis of the liver. 


This case, which occurred in a previously unsus- 
pected diabetic patient, represented the disease in 
one of its most fulminating forms, the marked 
febrile illness and septicemia having had their 
origin in the renal infection. Petechiae of the skin, 
as well as adrenal medullary hemorrhages, simulat- 
ing the Waterhouse—Friderichsen syndrome, were 
present. No other focus of infection was demon- 
strated at autopsy, and the renal lesion was the 
chief cause of both the clinical picture and death. 


Case 4. } R. (B.C.H. 1,058,331), a 68-year-old man, 
was admitted to the hospital for the second time within a 
period of 5 days because of acute urinary retention. On the 

revious admission he had also entered for acute retention, 
but had refused operation for removal of an obstructing pros- 
‘tate and had left the hospital against advice. He remained 
at home during this interval with no urinary difficulty until 
the day of re-entry. He stated that the first urinary symp- 
toms had begun 4 months before admission. There was no 
history indicative of diabetes mellitus. 

Physical examination revealed an elderly man lying quietly 
in no distress. The lungs were clear and resonant throughout. 
Examination of the heart revealed slight enlargement to the 
left, with an irregularity suggesting auricular fibrillation. 
The urinary bladder was palpated at the level of the um- 
bilicus, and on rectal examination the prostate was large, 
symmetrical and firm. 

Examination of the urine demonstrated a trace of albumin, 
no sugar and many white cells per high-power field. The 
serum nonprotein nitrogen was 59 mg., and the fasting blood 
sugar 108 mg. per 100 cc. , 

After catheterization the patient appeared to be comfort- 
able and well until the 2nd hospital day, when the temperature 
suddenly rose to 101°F. and he became somewhat stupor- 
ous and disoriented. The urine, which had been fairly clear 
and adequate in amount on entry, became foul smelling, 
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thick and scanty. The blood pressure gradually fell to 80/40. 
Despite sulfonamide medication the temperature continued 
to fluctuate between 99.5 and 101°F. The serum nonprotein 
nitrogen rose to 264 mg. per 100 cc. The patient’s breathing 
became stertorous and labored, and he lapsed into coma 
and died on the 8th hospital day. 

Autopsy. On gross examination the combined weight of 
the kidneys was 650 gm. The cortices were studded with 
abscesses, 0.1 to 0.5 cm. in diameter, and in several areas pus 
had accumulated beneath the capsule in amounts up to 10 cc. 
On section, similar abscesses were seen scattered through- 
out the parenchyma, but in addition two or three papillae 
of each kidney were replaced near their tips by soft, 
green areas of necrosis. The prostate was bilaterally en- 
larged to approximately twice its normal size, and in the mid- 
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PaTHOLoGic ANATOMY 


The gross and microscopic pictures of this lesion 
are remarkably constant, varying only in degree 
according to the stage it has reached when seen. 
The findings are not influenced essentially by dif- 
ferent etiologic organisms and show no difference 
in the diabetic and nondiabetic groups. : 

Grossly, the earliest stage consists of scattered 
small abscesses located in the renal pyramid, more 
or less in a line parallel to the cortex at a level about 


tes on 
4 


‘ 


bes 


Figure 1. Photomicrograph of Early Lesion of Pyramid. 


line there was a l-cm. ball-valve-like projection from the 
median bar obstructing the neck of the urethra. Serial sec- 
tions of the prostate revealed several 0.5-cm. areas of abscess 
formation. Bacteriologic examination was somewhat un- 
satisfactory, since cultures of the spleen, prostate and kidney 
contained Proteus vulgaris that overspread the culture plates 
and masked all other growth. 

The anatomical diagnoses were acute pyelonephritis, with 
necrotizing papillitis, benign prostatic hypertrophy, acute 
and chronic prostatitis and hypertensive and arteriosclerotic 
heart disease, with decompensation. 


This patient represented one of the nondiabetic 
patients who, in the wake of urinary-tract obstruc- 
tion, developed an acute renal infection. The stra- 
_tegically located necrosis of the papillae super- 
imposed on the fairly widespread cortical damage 
sufficed to produce acute renal failure, uremia and 
death in the relatively short time of eight days. 


two thirds the way from the tip of the papilla to the 
junction of the pyramid and the cortex (Fig. 1). 
As the lesion progresses, these abscesses become 
confluent, resulting in a complete necrosis of the 
terminal two thirds of the pyramid. The appear- 
ance of the necrotic tissue is somewhat similar to 
that of an infarct of the cortex, except that it is apt 
to be yellow brown or yellow green, with the periph- 
ery sharply demarcated by a narrow zone of paler 
yellow-to-green tissue, which in turn may be sur- 
rounded by a border of reddish congestion. Vary- 
ing amounts of the more usual type of acute pyelo- 
nephritis are found in the cortex of these kidneys. 
The process is frequently but not always bilateral, 
and in most cases all pyramids of the affected kid- 
ney are involved (Fig. 2). 


In more advanced lesions portions of the involved 
papillae break off into the lumen of the pelvis, and 
complete sequestration may occur with sloughing 
of the whole papilla into the pelvis. If such a stage 
is reached during life, a fairly characteristic 
deformity of the pelvis can be seen on pyel- 
ography. 

As would be expected from this gross description, 
the histology also varies with the age of the lesion. 
The earliest stage, as seen in the experimental 
pyelonephritis of the rabbit, consists in clumps of 
organisms in the interstitial tissue that provoke a 
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the pyramid consists of arterial capillaries leading 
down and venous capillaries leading up the pyramid, 
with only poor anastomotic connections. It is 
probable that as a result of inflammation the afferent 
blood supply is greatly hindered, with consequent 
infarction. 

In the well developed lesion the papillae are com- 
pletely involved (Fig. 3). At the base of the pyramid 
there is a zone composed of masses of organisms 
lying in capillaries, tubules, lumens and interstitial 
tissue and surrounded by large numbers of poly- 
morphonuclear leukocytes. In this zone, scattered 


Figure 2. Gross Appearance of Sectioned Kidney of a Diabetic Patient, Showing Well 
Advanced, Typical Pyramidal Lesions. 


polymorphonuclear leukocytic reaction, with necro- 
sis and eventual rupture into the nearby tubules. 
In human beings probably the majority of abscesses 
start in a similar manner in the interstitial tissue, 
but the possibility that they may begin in the 
lumens of the tubules cannot be ruled out. 

As the abscesses enlarge, or if two or more become 
confluent, a small area of infarct necrosis is likely 
to develop in the region below —that is, distal 
to the area involved — and to spread almost to 
the tip of the papilla. This is probably best ex- 
plained by the circulation of the pyramid. In a 
normal kidney no blood vessels larger than capil- 
laries are found in the distal two thirds of the 
pyramid, and apparently the entire blood supply of 


capillaries contain fibrin thrombi and above this 
area the capillaries are found to be dilated and en- 
gorged. A similar zone of inflammatory infiltra- 
tion — but without organisms or capillary thrombi— 
often extends around the complete periphery “of 
the involved pyramid. The central portions of the 
papilla show infarct necrosis with pyknosis or loss 
of cell nuclei but maintenance of normal architec- 
ture, and there is little or no inflammatory infiltra- 
tion. The further evolution of the lesion consists 
merely of a loss or disappearance of the necrotic 
tissue, only the zone of infiltrated tissue remaining 
near the base of the pyramid. 

To date the healed stage, if healing does occur, 
has not been recognized. 


‘ 
oat. 
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Discussion 


The most striking feature of necrotizing pyelo- 
nephritis is its frequent association with diabetes 
mellitus; in this series of 26 autopsied cases, 19 pa- 
tients were diabetic. This distribution assumes even 
greater significance when it is realized that during 
this period of study approximately 10,000 autopsies 
were performed in these laboratories, of which ap- 
proximately only 400 were performed on diabetic 
patients. It is essential, however, to emphasize the 
fact that although the disease is more characteristic 
of diabetic patients, it is also found in those without 
diabetes. Since the clinical features of the two 
groups differ somewhat, they are discussed sepa- 
rately. 

In diabetes mellitus, acute pyelonephritis is a fre- 
quent complication, occurring in 60 patients in a 
series of approximately 307 diabeti: patents who 
were autopsied at one of these laboraiwries.6 Necro- 
tizing papillitis was present in 16 of these 60 cases 
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the lesion developed post partum, so that no age 
group is immune to this disease. In the diabetic 
group women outnumber men 12 to 7. 

The clinical courses appeared to assume one of two 
relatively constant patterns, which for the purposes 
of discussion can be categorized as “‘acute fulminat- 
ing” and “subacute protracted.” Patients in the 
former group frequently entered the hospital 
seriously ill with a sudden onsct of symptoms sug- 
gestive of a severe generalized systemic infection. 
A rapidly fatal course developed, characterized by 
prostration, spiking, high temperature, rapid pulse 
and occasionally leukocytosis in the complete ab- 
sence of clinically demonstrable foci of infection. 
Invariably marked pyuria and oliguria were present 
with associated azotemia. Most of these patients 
died within a period of days, one within four days 
of the onset of the illness. Death resulted either 
from uremia or from overwhelming infection. One 
patient suffered from systemic infection of such 


Ficure 3. Photomicrograph of Cortex and Pyramid, Showing the Distribution of a Well 
Developed Lesion. 


of acute pyelonephritis, producing the rough propor- 
tion in diabetic patients of 1 case of necrotizing 
pyelonephritis to every 4 of acute suppuration of the 
kidney. In terms of the frequency with which 
necrosis of the renal papillae is found in post-mortem 
examination of diabetic patients, the incidence is 
approximately 4.5 per cent. Some of the significant 
features of these cases, both clinical and pathological, 
have been summarized in Tables 1 and 2. 

It is apparent that this lesion was found in dia- 
betic patients of nearly every age group, the 
youngest patient being thirty-nine and the oldest 
eighty-one years old. The decade in which this 
pathologic entity was encountered most frequently 
in our series, however, was the seventh. Sheehan® 
reported a case in an eighteen-year-old girl in which 


severity that clinically the case was first thought to 
be acute bacterial endocarditis with petechial skin 
lesions; adrenal medullary hemorrhages were demon- 
strated at post-mortem examination. 

In the “subacute protracted” cases there was 
usually a period of weeks and months of pyuria and 
obvious acute pyelonephritis, during which the 
disease appeared to undergo remissions and exacer- 
bations. Invariably the patient’s condition suddenly 
became critical, the pyuria growing more marked, 
and the disease followed a course resembling the 
acute type, progressing rapidly to a fatal termina- 
tion. After pathological study of the kidneys in these 
cases, it seems possible to explain this course of 
events as one in which necrotizing papillitis was 
superimposed on a pre-existing nonspecific acute 
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pyelonephritis as an apparently terminal complica- 
tion coinciding with the sudden increase in the 
gravity of the clinical picture. This lesion did not 
lead to death in every case, since 5 patients died 
of unrelated causes (Table 1). Moreover, 2 diabetic 
patients were studied in each of whom a kidney 
showing necrotizing pyelonephritis was removed. 
Both progressed well postoperatively and were ap- 
parently free of renal disease a year later. Whether 
these cases represent examples of extremely rare 
unilateral necrotizing pyelonephritis in diabetic 
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This was borne out by the fact that the diabetes 
present in ‘several of the patients in this series was 
so mild that it was controlled by diet alone. 

Necrotizing papillitis was also present in 7 pa- 
tients who did not have diabetes. All these patients 
were men between the ages of sixty-one and seventy- 
one (Table 2). 

The small number of nondiabetic patients with 
necrosis of the renal papillae, despite the large num- 
ber of autopsies performed on nondiabetic patients 
(in the neighborhood of 10,000), is in keeping with 


TaBLe 2. Data in 7 Nondiabetic Patients with Necrotizing Papillitis. 


Patient Ace Sex  Extra- DuraTIon CLINICAL ANTE- ANTE- Post- Comsinep Urinary- Cause 
RENAL or Pyuria EvipENcE MORTEM MORTEM MORTEM WEIGHT OF or 
INFECTION or UREMIA Urine KiIpNEY Kipneys Osstruc- Deatu 
Cutture CuLture CuLture TION 
yr. gm. 
W. 62 M None 1 mo.  Nonprotein nitro- Esch. coli 300 Marked Progressive 
of 80 mg. and alpha amorphous azotemia 
pe 100 ce strepto- crystals and | 
rising) coccus in uremia 
ureters 
2, & 61 M None 6 days Nonprotein Esch. coli Esch. coli Esch. coli 340 — Progressive 
nitrogen o azotemia 
mg per 100 cc. and | 
uremia 
Yy.F. 61 M Prostatic 10 days Nonprotein nitro- —- K. pneu- K. pneu- 600 Moderate Uremia, 
abscesses ge g moniae moniae enlarge- rapi 
t 100 cc. ment of course 
and anuria prostate 
G. S. 67 M None 9 days Nonprotein _- = Overgrown 650 Enlarged Progressive 
nitrogen of by Pr. prostate azotemia 
22 mg. per oulgaris an 
100 ce. (rising) uremia 
j.R 68 M None 8 days Nonprotein Pr. culgaris — Heart’s 580 Moderate Progressive 
nitrogen of blood, ealarge- azotemia 
mg. per culture) kidney, ment of 
100 cc. and and prostate uremia 
anuria urine: 
Pr. oul- 
aris 
pure 
culture) 
E. S. 71 M None 10 days Nonprotein _ -- Heart’s 350 Enlarged Progressive 
nitrogen of blood prostate azotemia 
mg. per nd an 
100 ce. and kidney: uremia 
anuria Pr. oul- 
aris 
{ure 
culture) 
M.G. 71 M None 3 days Nonprotein 450 Enlarged Progressive 
nitrogen of prostate azotemia 
200 mg. per 
100 ce. and uremia 


anuria 


patients is uncertain, but it is probable. The likeli- 
hood that the remaining kidney was involved to an 
equally severe extent and then healed to give ade- 
quate renal function alone appears to be remote, 
for reasons discussed below. 

Not one of the cases studied presented any signs 
or symptoms referable to urinary-tract obstruction, 
partial or complete—a finding corroborated by 
pathological examination. This absence of urinary- 
tract stasis stands out in sharp contrast to the find- 
ings in the nondiabetic patients, most of whom had 
some symptoms referable to urinary-tract obstruc- 
tion, usually those of prostatic enlargement. 

The degree of severity of the diabetes did not ap- 
pear to be a factor in the pathogenesis of the lesion. 


the rarity of this lesion in patients without diabetes. 
During the period of study in which 7 typical ex- 
amples of papillary necrosis were found, 93 cases 
of fairly marked, significant amounts of nonspecific 
acute pyelonephritis were encountered. The ad- 
vanced age of these patients, as well as the strik- 
ing dominance of the male sex, is closely related to 
the fact that the urinary-tract obstruction that fre- 
quently underlies these cases is almost invariably 
due to an obstructing prostate. It is interesting to 
note that necrosis of the renal papillae has been re- 
produced experimentally by Mallory et al.” in non- 
diabetic rabbits by the ligation of one ureter and 
intravenous injection of organisms. In the non- 
obstructed kidney no significant lesions developed; 
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in the obstructed kidney an acute pyelonephritis 
with necrosis of the renal papillae, as well as cor- 
tical abscesses, was found — the exact analogue of 
the lesion found in the nondiabetic group discussed 
above, in which the necrotizing papillitis proved to 
be the cause of death, leading to a rapidly rising 
nonprotein nitrogen, terminal anuria with uremia. 

Considering the series once again as a whole, in- 
cluding both diabetic and nondiabetic patients, it is 
apparent that in 20 out of the 26 cases at autopsy 
(Tables 1 and 2), death was directly attributable 
to the development of the papillitis, representing 
a mortality rate of 74 per cent, the proportion of 
deaths being equally divided between the diabetic 
and the nondiabetic patients. 

It became apparent on the review of the clinical 
material that correct diagnosis of this type of renal 
Icsion was rarely made before death. In only 1 case 
was the pyramidal, necrotizing character of the renal 
infection suspected prior to death, although in many 
sases, chiefly in the more protracted ones, the ob- 
vious urinary-tract infection was well recognized 
and under active therapy. The acute fulminating 
eases created the most confusing diagnostic prob- 
lems, and such divergent diagnoses as bacterial 
endocarditis, perinephric abscess and pneumonia 
were made. 

Clinically, this lesion should be suspected in any 
severe, acute infection of the urinary tract in both 
diabetic and nondiabetic patients with urinary ob- 
struction, especially if there is an associated oliguria 
and rapidly rising nonprotein nitrogen. In sus- 
pected cases a retrograde pyelogram may demon- 
_ strate an irregular filling defect of the renal calyxes 
that is due to necrosis and sloughing of the tips of 
the papillae. The changes in the pyelograms are 
not unlike those seen in renal tuberculosis. 

Despite the high mortality in these cases, the cor- 
rect ante-mortem diagnosis is of more than academic 
interest, since the lesion has two characteristics that 
dictate specific therapy. It is a suddenly develop- 
ing and rapidly progressing, necrotizing bacterial 
lesion that must be treated not only actively but 
without delay. In addition, the strategic necrosis 
of the tips of the papillae impairing the urinary 
drainage of the associated nephrons may create a 
significant hazard to the use of sulfonamide com- 
pounds with their known tendency to precipitate 
out in the renal tubule under conditions of urinary 
stasis.° 

It is to be stressed that necrotizing papillitis is 
simply a form of acute pyelonephritis in which the 
chief damage occurs within the pyramids, fre- 
quently destroying, in the severer cases, practically 
every pyramid. These areas of medullary necrosis 
are usually, but not invariably, found together 
with abscess formation within the cortex. 

In the sections of the kidney lesions studied, as 
well as in all the cases that have come under study 
at these laboratories, no recognizable chronic or 
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healed papillary necrosis has been encountered. This 
fact leads to the conclusion that the cases either are 


invariably fatal or would have been if death had ~ 


not been intercurrent. The failure to encounter a 
chronic or healing lesion makes it unlikely that 
this disease can heal. For these reasons, the 2 
nephrectomized patients in whom papillary necrosis 
was found in the removed kidneys were thought to 
represent unilateral involvement. All the papillary 
lesions examined histologically were acute and some- 
times were found in the presence of chronic non- 
specific pyelonephritis, indicating that the papillary 
necrosis was preceded by the cortical changes and 
probably represented a superimposed terminal 
complication. 

As can be seen from the tables, a great variety of 
bacterial agents were isolated in these cases, Staph. 
aureus, Escherichia colt, K. pneumoniae and Strepto- 
coccus viridans being the most frequent. It is, how- 
ever, almost possible to predict the type of organism 
that will be found by an analysis of the clinical 
course of the case. Patients who entered with ob- 
vious foci of infection outside the kidney almost 
invariably developed staphylococcal and strepto- 
coccal renal infections, and in those in whom no 
definite preceding infection could be demonstrated 
the organisms cultured from the kidney were usually 
Esch. coli and K. pneumoniae. In many cases, how- 
ever, mixed bacterial infections were found, and it 
can only be assumed that some of the complexity 
of the culture reports resulted from secondary or 
even post-mortem bacterial invaders. 

The pathogenesis of the lesion has for years in- 
terested pathologists. The great variety of theories 
that have been offered in explanation of this in- 
frequent type of kidney infection bears eloquent 
testimony to the fact that to date no adequate 
pathogenesis has been described.* 

Although we have no new hypothesis to advance, 
certain features of the histologic picture seem to be 
more consistent with one of these hypotheses than 
with the others. Certainly, the infarct-like necrosis 
of the lesion suggests that ischemia of the pyramids 
is important in the development of the lesion. More- 


over, papillary ischemia as the cause of this necrosis 


best explains the occurrence of the lesion in the ap- 
parently widely divergent group of diabetic patients 
with no urinary obstruction and in nondiabetic 
patients with urinary obstruction. 

In both groups, capillary thromboses, marginal 
inflammation and masses of bacteria are demon- 
strable. But in the diabetic cases the greater amount 
of reaction, with the massive bacterial aggregates 
and marked cellular exudate, apparently compresses 
and collapses the thin-walled, capillary-like channels 
that traverse the pyramid between the tubules. In 
the nondiabetic group, whereas the inflammatory 
reaction is less marked and internal pressure is there- 
fore less, the added factor of urinary obstruction 
and hydronephrotic pressure externally about the 
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pyramid and within the tubules seems to make up 
for this decrease in internal pressure within the 
papilla. 

It can thus be seen that the apparently widely 
differing clinical circumstances, such as diabetes and 
urinary-tract obstruction, actually produce essen- 
tially the same disturbance in the normal physiology 
of the kidney — reduction in papillary blood supply 
to the point of infarction. 


SUMMARY 


Twenty-six autopsied cases of necrotizing papil- 
litis of the renal pyramids are presented from both 
the clinical and pathological viewpoints, 19 of which 
occurred in diabetic and the remainder in non- 
diabetic patients. It is to be emphasized that this 
lesion is a frequent type of acute pyelonephritis in 
diabetic patients. It is seen far more rarely in non- 
diabetic patients and when present is associated with 
urinary-tract obstruction. 

Clinically the cases divide themselves into a “‘ful- 
minating” and a “subacute” group. In the former 
the presenting syndrome was one of the sudden on- 
set of severe systemic infection, often without localiz- 
ing signs. The “subacute” cases usually had ob- 
vious acute pyelonephritis for weeks to months until, 
without apparent prodromal symptoms, the urinary- 
tract infection became much severer and the course 
assumed the character of the “fulminating” cases. 

Viewing both groups as a whole, most of the pa- 
tients died of rapidly progressing uremia — 8 in the 
diabetic group and all 7 of the nondiabetic patients. 
Some of the former, however, showed little renal 
insufficiency and died of overwhelming infections. 


RENAL PAPILLITIS — ROBBINS, MALLORY AND KINNEY 


893 


In 74 per cent of the cases studied the death of 
the patient could be attributed primarily to this 
specific renal lesion. 

Pathologically the lesion is readily recognized by 
the pale yellow-white, infarct-like necrosis of the 
papillae, bordered above by a green-to-red zone of 
inflammatory reaction. 

The pathogenesis of this lesion is uncertain and 
appears to be unrelated to any specific bacteria. It 
probably represents a severe type of inflammatory 
renal disease to which the diabetic patient and the 
patient with urinary-tract obstruction are peculiarly 
susceptible. 

Ante-mortem clinical diagnosis of this lesion, 
which is rarely made, is frequently possible only if 
the lesion is considered and if, in the presence of 
obvious urinary-tract infection, a rapidly rising non- 
protein nitrogen and anuria are encountered, espe- 
cially in diabetic patients. In the later stages 
characteristic pyelographic changes are often demon- 
strated. 
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ANOXIA NEONATORUM* 
Cuarves Leavitr M.D.+ 


BROOKLINE, MASSACHUSETTS 


LIVER Wendell Holmes, lecturing in anat- 
omy to the students at Harvard Medical 
School, held aloft the skeleton of a female pelvis 
and delineating the pubic arch, said, “This, gentle- 
men, is the triumphant arch, beneath which 
all heroes must pass as the first hazard to be over- 
come along the path to their ultimate coronation.” 
Dr. Holmes apparently gave little consideration 
to birth by cesarean section, but today it is known 
that that particular method of entrance into this 
world is not without its inherent perils to incip- 
ient heroes. I doubt whether Holmes was cog- 
nizant of the problems of anoxia, but then, as now, 
babies were born destroyed, as in death, and born 
mutilated, by partial irreparable damage, owing 
to oxygen lack during the accomplishment of their 
birth; he recognized this fact in his romantic descrip- 
tion of that particular portion of the female pelvis. 
In the present state of incomplete knowledge of 
the inaccessible and parasitical fetus, the dis- 
tinction between the physiologic and the pathologic 
is indeed narrow. As a basic fact, it is known that 
adequate oxygenation of the tissues must be main- 
tained if life is to remain in the body and that, what- 
ever the inciting cause of a lethal syndrome, it is 
ultimately lack of oxygen availability or utiliza- 
tion that kills or maims. This is the one common 
denominator in all fetal deaths and permanent in- 
juries. Anoxia, it is extremely important to real- 
ize, results not only from failure of respiration at 
birth, although this, of course, is the most frequent 
cause, but also from a series of pathologic events 
that may start at the time of nidation of the fer- 
tilized egg, with the formation of an inadequate 
placenta, or that may occur at any time during 
the prenatal, transnatal or postnatal period. 
Clifford,! in a careful and well documented ac- 
count of anoxemia, substantiated by complete ob- 
stetric, pediatric and autopsy records, has demon- 
strated the general pathologic effects involving the 
whole organism as a result of oxygen lack, even 
though symptoms referable to one part of the body, 
such as pulmonary atelectasis and intracranial in- 
jury, dominate the picture. The essential path- 
ologic changes due to anoxia are summarized as 
congestion, edema, hemorrhage and, finally, tissue 
degeneration. The actual symptoms encountered, 
as well as their severity, depend on the degree and 
duration of anoxia and on the susceptibility of in- 
dividual tissues affected. At one end of the scale, 
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these changes lead to death and from this point on 
there is a gradation of effect, through the symptom- 
atology due to outright destruction of nerve tissue 
up to impairment of intelligence. This point was 
well demonstrated by Darke,? who in a study of the 
intelligence quotients of children who had suffered 
from acute oxygen lack at birth in comparison with 
those of their parents and siblings, showed that as 
a rule such children were retarded in later life. 
Preston,’ in a similar investigation, demonstrated 
arrest and interference with physical, nervous, 
mental, emotional and personality development 
from the same cause. 

The responsibility for stillbirth and natal and- 
neonatal mortality and morbidity is a joint one of 
the obstetrician and the pediatrician, nursing care 
providing the most important aspect of either effort. 
The pediatricians are to be complimented for their 
excellent progress with their end of the bargain. 
The main difficulty confronting the obstetrician is 
the completely normal course of most of his cases, 
which in turn causes an individual complacency and 
thus deprives the fetus or neonatal infant of the 
care and attention that might otherwise assure its 
constitutional adequacy at the time of birth. The 
percentage of poor results in the delivery of 50 to 
100 cases a year does not give the obstetrician a full 
realization of the similar tragedies involved in 86,000 
deliveries, such as those in Massachusetts in 1943. 
Anoxia is not a matter of percentage or statistics 
but rather of care and attention that result only 
from comprehension of the problem. The first ques- 
tion that one may justifiably ask is how these facts 
may be applied to clinical obstetrics and what can 
be done about them. The answer is that the ob- 
stetrician’s own ingenuity is the limiting factor in 
listing the cause and effect productive of anoxia. 
The old adage “an ounce of prevention is worth a 
pound of cure” is nowhere better illustrated than 
in the prenatal and transnatal period. 

The following discussion is limited to the care of 
the fetus during labor and to the evaluation and 
treatment of anoxia caused by failure of respiration 
after birth. 


* * * 


In any consideration of the care of the fetus dur- 
ing labor, it is essential to remember that, in general, 
conservative methods are more valuable than the 
radical ones and that any procedure that bene- 
fits the mother is also best for the fetus. The 
length of labor is of primary importance; anoxia is 
most frequent in labors under three and those over 
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thirty hours. If a labor extends over thirty hours, 
it is best terminated spontaneously, in the interest 
of the fetus, without operative interference. The 
average full-term fetus withstands without severe 
anoxia a labor lasting twenty to twenty-four hours, 
including contractions of forty seconds’ dura- 
tion at intervals of from two to five minutes, 
the parturient mother meanwhile being supported 
by fluids, glucose, vitamins and oxygen. 

My gratitude and my sympathy go to the nurses 
who attend the medicated patients throughout labor 
— along with the boredom they have a great respon- 
sibility, not only to the fetus but also to the doctor 
who entrusts it to their care. The fetal heart should 
be checked every fifteen minutes during active labor 
of the first stage, and after every other contraction 
at the end of this stage and during the second stage. 
It is only through this extra effort on the part of 
the nurse that the four or five cases in a hundred 
that would otherwise be lost have an opportunity 
for salvage. Fetal heart rates of 116 to 160 are in 
the accepted range of normal. Any deviation from 
these arbitrary figures should receive immediate 
treatment by the administration of pure oxygen 
to the mother; the nurse is the only one in a position 
to do this in the emergency that may occur at any 
time during labor. The oxygen is transported 
directly to the fetus, and its results — in the restora- 
tion of a strong fetal heart at a physiologic rate — 
are as startling as they are reassuring in the vast 
majority of cases. 

The crowning blow to the fetus, battered by hours 
of labor, is the administration of anesthesia at the 
time of birth, which results, in many cases, in 
serious anoxia. For spontaneous or outlet forceps 
delivery, especially in the face of previous medica- 
tion, the amount of anesthesia used to complete 
labor should be absolutely minimal, being sufficient 
only to dull the pain sense of the mother, -or, 
to use a phrase, sufficient only “to keep her in 
the room.” Nitrous oxide and oxygen should be 
used in concentrations of 50 per cent each, with a 
few short inhalations of ether when this is not 
sufficient. With the head crowning, pure oxygen 
should be administered to the mother and con- 
tinued after birth until pulsation of the cord ceases. 
In operative deliveries —that is, any delivery more 
serious than outlet forceps—spinal anesthesia is best 
from the standpoint of anoxia neonatorum (obstetri- 
cally, version and extraction contraindicate its use 
because of the continuance of uterine contractions 
under spinal anesthesia). With spinal anesthesia 
the mother and infant receive the benefits of pure 
oxygen inhalation during the entire operative pro- 
cedure. This advice is given not without a word of 
caution: the spinal anesthetic should be adminis- 
tered by a competent anesthetist, qualified to treat 
all its complications, which are more frequent in 
the pregnant woman, and in a dosage sufficient to 
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give only relaxation of the perineal soft parts, a 
so-called “‘saddle anesthesia.” 

The greatest single factor contributing to anoxia 
neonatorum and complicating approximately half 
the 4 to 5 per cent of neonatal deaths is failure of 
the onset of respiration after birth. It is essential 
to have a standard of normal so that deviations 
from the accepted physiologic response of the respi- 
ratory system at birth can be immediately recognized 
and treated. Respirations should be established 
within thirty seconds of birth and accompanied by 
a vigorous cry. The newborn infant should have 
muscle tone — its absence indicates a dangerous 
state of anoxia requiring immediate treatment. 
In the normal infant the time spent in suspending 
the baby head down and milking the trachea up- 
ward toward the mouth to express mucus and 
debris, as well as the tactile stimulus of brisk rub- 
bing of both sides of the thoracic cage, should in- 
itiate the onset of normal respiration. Failure at 
this point indicates an underlying anoxia, and 
its severity is best judged by the classification of 
Flagg,‘ who determines three stages — depression, 
spasticity and flaccidity, occurring in that order of 
frequency and severity. 

In the first stage, namely, that of depression, the 
infant does not breathe well and there is a tendency 
to duskiness and recurring cyanosis. Muscular tone 
is good, and the cord pulsates strongly. Respira- 
tions may be free but are slow and irregular. In 
the treatment of this stage, the infant should be 
placed in a slightly inclined position with the head 
downward to promote postural drainage and the 
mouth and pharynx cleared of mucus and debris 
by suction, with either a rubber ear syringe or a 
soft catheter. Body heat should be maintained, 
preferably by a warn, sterile blanket. Pure oxygen 
should be administered until the skin shows a pink 
glow, indicating sufficient oxygenation. If after 
this stage is reached the baby does not become 
vigorous, with deep respirations and a cry, it is 
worth while to stimulate it further with carbon 
dioxide, and this may readily be done by mouth to 
mouth insufflation. This will give the infant 5 per 
cent carbon dioxide, which is regarded by physiol- 
ogists as a stimulus to the respiratory center. A 
most important point to remember in the adminis- 
tration of gases to the newborn, is that the lower 
jaw must not be depressed, for to do so produces an 
artificial respiratory obstruction. The proper posi- 
tion for the head is slight hyperextension, cradled 
in the fingers of the hand of the operator and with 
the thumb forcibly supporting the lower jaw up- 
ward. In most cases the procedures mentioned 
above will ensure the onset of adequate oxygenation 
and efficient respiration. 

The second stage is one of spasticity and is more 
serious in degree. Respirations, which are irregular, 
gasping or shallow, occur at long intervals. Reflex 
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action, such as movement of the facial muscles and 
extremities in response to suction of the pharynx, 
is still present. Muscle tone is present but dimin- 
ished in degree. There is marked cyanosis of the 
mucous membranes, with blotching of the skin or 
generalized pallor. Froth or fluid is present in the 
mouth. The circulatory system is intact, as indi- 
cated by the pulsating cord. In the treatment of 
this stage, the general measures described above 
are carried out—that is, maintenance of heat, 
proper position and suction of the upper air pas- 
sages. It is essential to maintain body heat, and 
in the absence of warm blankets, the infant should 
be immersed in a tub of warm water to the neck 
line. Oxygen should be administered, preferably 
by a positive-and-negative-pressure machine, which 
should be regulated to thirty or forty discharges a 
minute. The machine should be used until the skin 
becomes pink and the respirations regular — if the 
machine is employed further at this point the in- 
fant’s physiologic efforts to set up a respiratory 
rhythm of its own will be interfered with; a shift 
should be made to a straight flow of oxygen without 
alternating positive and negative pressures. In the 
event that the baby remains pink but does not in- 
crease its depth of respiration or cry, 5 per cent 
carbon dioxide should be resorted to for its stimulat- 
ing effect. In the absence of a resuscitator, mouth- 
to-mouth breathing should be initiated at once and 
maintained until spontaneous respiration is estab- 
lished. In mouth-to-mouth insufflation the proper 
technic is to cover the nostrils of the infant and to 
fit the operator’s mouth over that of the infant, 
with a few layers of gauze separating the two. The 
mouth is filled with air, and the glottis is closed; 
pressure is applied only by the operator’s cheeks. 
For further protection against rupturing the alveoli 
during this procedure, the operator’s hand should 
be placed over the thoracic cage of the infant, and 
there should be only a minimal excursion of the 
chest wall with each breath blown. Failure to ob- 
serve these precautions may result in serious damage 
to the alveoli of the infant’s lungs. The mortality 
and morbidity in this stage are about four times 
those in simple depression. 

The third stage is one of flaccidity and indicates 
a most precarious state of shock, with circulatory 
failure, which occurs in about 15 per cent of all 
such cases and accounts for 75 per cent of all such 
deaths. Respirations at this stage occur at long 
intervals or cannot be demonstrated. Pallor or a 
gray cyanosis is present, and there is a complete 
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lack of all muscle tone. The apex beat may or may 
not be demonstrable, and there is no pulsation in 
the umbilical cord. In these infants, owing to com- 
plete lack of tone, there is respiratory obstruction 
from juxtaposition of the tongue, soft palate and 
pharynx. In treatment, which should be instituted 
at once, the genera] measures discussed above should 
be carried out, with the important addition of 
intubation, at first with suction and then with in- 
sufflation of gases as outlined in the discussion of 
the previous stages. Intubation may be indirect, 
with a catheter, or direct, by use of a laryngoscope, 
depending on the experience of the operator and the 
equipment available. The latter is preferable but 
both methods are adequate. Without intubation, it 
is impossible to give the infant an adequate supply 
of oxygen before irreparable damage has occurred 
to the nervous system. 

The administration of drugs to stimulate the 
respiratory system in these cases is at best debat- 
able; that their use is not without danger is indicated 
by the fact that in the presence of anoxia they have 
no effect but that soon after anoxia is relieved by 
other measures, the stored stimulus may be so 
powerful as to cause convulsions, with resultant 
further cerebral damage. 


It is vital to remember that the newborn baby 
who does not breathe normally is either in or close to 
a condition of shock and that the utmost gentle- 
ness is mandatory, along with the conservation of 
body heat. The airways must be cleared imme- 
diately and completely. It is best to start with pure 
oxygen to combat anoxia and shock and when this 
is accomplished, if a satisfactory respiratory re- 
sponse has not been made, to shift to 5 per cent 
carbon dioxide in an attempt to stimulate the 
respiratory center. All infants requiring treatment 
for anoxia should be given the same meticulous care 
and attention accorded premature infants and 
should be placed in an incubator at a temperature 
of approximately 90°F. with continuous oxygen for 
six to twelve hours, being at all times under careful 
observation. 
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DEATH FOLLOWING EXPOSURE TO DDT 


Report of a Case 


R. M.D.,* ann C. Rosert Damiani, M.D.+ 


BOSTON 


UMEROUS authors!~ have described the toxic 
effects observed in different species of warm- 
blooded animals exposed to DDT—2,2 bis 
— in various 
ways. By and large, clinical and pathological 
studies of these animals revealed that the principal 
action of DDT was on the central nervous system 
and liver. 

The general consensus is that, used with reason- 
able care, preparations containing DDT do not 
present significant toxic hazards to human beings. 
Case,® however, reported toxic effects of a 2 per 
cent solution of DDT on 2 men exposed for forty- 
eight hours under special conditions, consisting of 
an oily surface, large areas of skin exposed, high 
temperature and relative humidity. These effects 
included an increased destruction of erythrocytes, a 
decrease in the mean corpuscular content of hemo- 
globin, an increase in reticulocytes, a diminution of 
polymorphonuclear leukocytes accompanied by the 
appearance of immature white cells and the ap- 
pearance of indoxy] sulfate in the urine. The symp- 
toms and signs included tiredness, heaviness and 
aching in the limbs, diminution of some reflexes, 
unilateral slight impairment of hearing, transient 
yellow vision (in 1 subject), muscular fibrillation 
(in 1 subject), peripheral patchy anesthesia (in 1 
subject), weakness of the legs and a curious appre- 
hensive state. A return to normal took between 
twenty-six and thirty-three days. 

Wigglesworth’? mentioned the case of a laboratory 
worker who allowed small quantities of an acetone 
solution of DDT to evaporate on the back of his 
hand. In the course of these experiments, a solution 
of acetone containing 25 gm. of DDT was added 
to an inert dust and the mixture was kneaded with 
the hands for some minutes. Three weeks later, the 
patient was forced to go to bed because of continuous 
aching in the limbs, sleeplessness and acute anxiety; 
involuntary muscle tremors also developed. Re- 
covery was gradual and was not complete at the end 
of a year. 

Hill and Robinson® reported fatal poisoning in a 
child who drank an ounce of liquid from a bottle 
containing 5 per cent DDT in kerosene; the dose 
was approximately 150 mg. per kilogram of body 
weight of commercially pure DDT. Within ten 
minutes, the child began to cough and vomit. An 
hour and a half later, convulsions and coma ap- 
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peared. Death took place four hours after the solu- 
tion had been drunk. Autopsy showed minimal 
and indefinite changes in the lungs, liver and spleen. 

The purpose of this paper is to report an addi- 
tional fatal case following exposure to DDT, to- 
gether with the findings at autopsy. 


CasE REporT 


C. C., a 47-year-old, automobile electrician, was admitted 
to the Massachusetts General Hospital on December 12, 
1945, with the — of weakness, loss of weight, derma- 
titis and asthma. Prior to this illness, he had enjoyed good 
health. No history could be obtained of eczema, asthma, 
hay fever or migraine in either the patient or his family. On 
November 10, he had been exposed while at work to a 6 per 
cent solution of DDT in kerosene. A few hours before he re- 
ported to work on that day, the room where he worked with 
eight other men, measuring approximately 36 x 20 x 10 feet, 
had been sprayed with the solution. Later in the same day, 
the patient had resprayed his corner of the room with the 
contents of the same bottle.{ He was conscious of having in- 
haled the fumes and of contact of his perspiring skin with 
the solution. He had noted no untoward symptoms until 
the following morning, when an extensive pruritic eruption 
had appeared on the trunk and extremities, but had spared 
the skin of the face. He had also complained at that time of 
dyspnea and an unproductive cough. During the 5 weeks 
prior to admission, the cough and dyspnea had become 
severer. The eruption, which had regressed a few days after 
the onset, reappeared 1 week later. The patient had re- 
mained ambulatory until several weeks before admission, 
when he had gone to bed because of increasing weakness and 

_a loss of 20 pounds. 

During the interval prior to admission, the only medication 
administered by the patient’s attending physician was 
adrenalin in a strength of 1:1000 given subcutaneously on 
several occasions. On December 12, one of us (W. R. H.) was 
consulted and advised hospitalization, 

Physical examination revealed an acutely ill and dyspneic 
man, with a paroxysmal, unproductive cough. The mental 
status was one of agitation and apprehension. Over the 
entire cutaneous surface, with the exception of the face, there 
were numerous discrete, reddish-purple maculopapules vary- 
ing in size from 2 to 8 mm. Many of these lesions presented 
an excoriated surface. On one lower extremity, the lesions 
were hemorrhagic. An ecchymotic area, the size of a twenty- 
five-cent piece, was noted on the glans penis. The pharnyx 
was dusky red. The tongue was covered with a dry, brown- 
ish membrane, and the lips had hemorrhagic crusts. The 
thorax was emphysematous and hyper-resonant to percussion, 
with coarse respiratory rales throughout both pulmonic 
fields. Loud, musical rhonchi were also heard. To percussion, 
the heart was normal in size. The sounds were of good 
quality. There were no murmurs. A blood pressure of 
110/70 was obtained. The temperature was 98°F., the pulse 
120, and the respirations 30. The abdomen was moderately 
distended, but there was no tenderness or spasm. The liver 
and spleen could not be palpated. Small, nontender, pea- 
sized, anterior cervical and inguinal lymph nodes were pal- 
pable bilaterally. There were no discernible neurologic signs. 
A presumptive diagnosis of periarteritis nodosa was made. 

9 ey A examination of voided urine revealed an acid 
reaction, a trace of albumin and no sugar; on microscopic 


tAccording to Dr. Hervey B. Elkins, chemist in the Division of Occu- 
pegeeet Hygiene, Massachusetts Department of Labor and Industries, 
30 cc. of 6 per cent had been sprayed on these two occasions into 
a room with a capacity of roughly cubic feet. If the spray ha 
distributed and none had adhered to the walls, a concentra- 


uniform! 
to 30 mg. of DDT per cubic meter of air would have resulted. 
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examination there were 15 erythrocytes, 5 leukocytes and 
rare granular casts per high-power field. Examination of 
the blood showed a hemoglobin of 12.2 gm. (photoelectric- 
cell technic) and a white-cell count of 43,000, with 72 per 
cent neutrophils, 1 per cent lymphocytes, 2 per cent mono- 
Hap 20 per cent eosinophils and 5 ner cent blast cells; 
the erythrocytes showed moderated achromia, and the plate- 
lets were normal. The sedimentation rate was normal — 
8 mm. in 60 minutes (Westgren). Roentgenographic examina- 
tion of the thorax showed prominence of the lung roots, with 
enlargement of the hilar lymph nodes, and going out into 
each pulmonic field from the enlarged nodes were ragged, 
linear regions of increased density that extended to the 
periphery. These findings were reported as consistent with 
periarteritis nodosa. Chemical studies of the blood, includ- 
ing the serum protein, nonprotein nitrogen, serum phosphorus, 
alkaline phosphate and carbon dioxide combining power 
ave normal results. An electrocardiogram was normal except 
or — tachycardia. Repeated blood cultures showed no 
growth. 

A week before death, examination of the urine for organic 
chlorides, which are said to be increased following DDT in- 
gestion,’ was performed, with negative results. (In this case 
pe _ time had probably elapsed for the test to be of 
value. 

On the 2nd hospital day, after the temperature had risen to 
103.5°F., 40,000 units of penicillin were administered every 
3 hours, night and day. This was continued throughout the 
hospital stay but had no influence on the temperature, which 
sereeete between 102 and 104°F., or on the course of the 
illness. 

On the following day, because of increasing respiratory 
distress, the patient was placed in an oxygen tent. A few 
hours afterward, he complained of numbness of the left side 
of the face and of the index and middle fingers of the left hand. 
Examination revealed no motor or sensory dysfunction at 
these sites. The involved fingers were quite cyanotic. The 
paresthesia disappeared from the face in 12 hours but per- 
sisted in the fingers for several days. 

On December 15 the edge of the liver was palpated three fin- 
gerbreadths beneath the costal margin and was sharp but net 
tender to prrsee. A cephalin-flocculation test was re- 
ported to be ++-+-+. The white-cell count was 40,000, 
with 61 per cent neutrophils, 10 per cent lymphocytes, 4 per 
cent monocytes and 25 per cent eosinophils. 

On December 18 the patient became slightly confused, and 
fine tremors of the hands and face developed during move- 
ment. The pupils were irregular but reacted fairly well to 
light and accommodation. Ophthalmoscopic examination 
showed blurring of the disk margins, as well as distention and 
tortuosity of the retinal veins. A lumbar puncture, performed 
3 days later, showed an initial pressure equivalent to 350 
mm. of water; the fluid was colorless, and the total protein 
normal. On December 28 the red-cell count was 3,070,000, with 
a hemoglobin of 9.5 gm. Specimens removed for biopsy from 
cutaneous lesions of the left arm and leg, as well as from the 
muscle of the left lower leg, were reported as showing peri- 
arteritis nodosa of both the skin and muscle. 

The patient’s condition continued to become progressively 
worse. He became weaker, emaciated and drowsy. The chief 
complaint at that time was dysphagia. Superficial erosions, 
covered with a grayish exudate, appeared on the lateral and 
posterior pharyngeal walls. Because of inability to take 
nourishment by mouth, the patient was given 1500 cc. of 
saline intravenously each day, together with 1500 cc. of 10 
per cent glucose mixed with 500 cc. of 10 per cent Amigen, 

cc. of Betalin Compound and 100 mg. of Cevalin. Trans- 
fusions with 500 cc. of whole blood were given on January 2 
and January 4. On January 6, the temperature rose to 105°F., 
_ the pulse to 145, and the respirations to 35. The breathing 
became more labored, and moist rales were heard through- 
out both pulmonic fields. The patient failed to respond to 
therapy and expired at 6:30 a.m. 


Autopsy. At post-mortem examination, performed 44% 
hours after death, there were purplish petechiae scattered 
over the serosa and mucosa of the small bowel down to the 
midportion of the ileum. Peyer’s patches and lymphoid 
follicles were prominent and purplish gray. In the large 
bowel, there were also a few scattered petechiae. The com- 
bined weight of the lungs was 2350 gm. The pulmonic tissue 
was heavy, boggy and somewhat nodular and firm, particu- 
larly in the lower portion of the right upper lobe. The 
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parenchyma was reddish, with scattered firm, gray and dark- 
red granular regions measuring up to 2 cm. in diameter. The 
left lung was similar to the right and had regions of gray con- 
solidation scattered throughout. The cavities of the heart 
were of normal size, and the valves were normal. The liver 
weighed 2080 gm. The capsule was smooth and transmitted 
the reddish-brown color of the parenchyma. On section, 
lobulation was prominent, with large, purplish central regions. 
The hepatic artery and vein were normal. The kidneys 
weighed 200 gm. each. The capsule stripped readily and re- 
vealed a smooth, pale, purplish surface with scattered dark 
blotches measuring up to 2 cm. in diameter. On section, 
there were dark-purple regions extending radially into the 
cortex. Elsewhere, the parenchyma was grayish purple and 
showed regular striations. The glomeruli were pale and blood- 
less. There were a few dark-red petechiae in the mucosa. The 
renal vessels were normal. The brain was grossly normal. 
The right ethmoid and sphenoid sinuses contained a moderate 
amount of thick, yellowish, purulent material. The upper 
cervical segment of the spinal cord was not remarkable. The 
sciatic nerves and the brachial plexi were grossly normal. 
The brain section after fixation was normal. 

Microscopic examination of the lungs showed diffuse 
bronchopneumonia, with a tendency toward abscess forma- 
tion in areas of both lungs. The exudate was mainly fibrino- 

urulent, but erythrocytes and macrophages were frequent. 

he bronchioles were heavily infiltrated by mononuclear 
cells and lymphocytes, and some of the thickened walls ap- 
peared to consist almost entirely of loose granulation tissue 
indicating a chronic inflammatory process. The epithelial 
lining showed various stages of desquamation, and purulent 
exudate was found in the lumens. Surrounding the bron- 
chioles the pneumonic process was somewhat older than else- 
where, with cuboidal metaplasia of the epithelium in some 
alveoli and occasional plugs of fibrin infiltrated by large 
mononuclear cells. 

The splenic tissue showed a pathologic process that had 
been active for a period of weeks or months. The most 
definite changes were in the corpuscles, which showed a con- 
siderable increase in collagen and a decrease in lymphocytes. 
Plasma and mononuclear cells were abundant, some appear- 
ing immature with deeply basophilic cytoplasm. Granules 
of hemosiderin were frequent both outside and within phago- 


_eytes. The red pulp also had a dearth of lymphocytes and ap- 


eared congested. Some of the trabeculae were infiltrated 
im lymphocytes and mononuclear cells. In one section, 
there was a small infarct with an outer zone of organization 
and a necrotic center. One of the arterioles contained a 
fibrin thrombus beginning to undergo fibroblastic invasion. 

The central regions of the liver were congested, and there 
was a moderate fatty change in the periportal regions. One 
of the large veins contained a fibrin thrombus that bulged 
out into the lumen and was already covered by endothelium 
and invaded by fibroblasts. 

Some cortical cells of the adrenal glands were necrotic, 
and scattered rounded spaces in the fasciculate cords appeared 
as if entire cells had dropped out of place. 

In the kidneys there were scattered infarct-like regions of 
parenchymal atrophy and regeneration. The changes were 
most marked in the tubules, which were small and appeared 
compressed by the increased amount of vascular connective- 
tissue stroma. Most of the tubular epithelium was hyper- 
chromatic, as if recently regenerated, but in places the cells 
were pale and granular, with pyknotic and fragmented 
nuclei. There were also a moderate number of hyaline casts 
and a small amount of interstitial infiltration by lympho- 
cytes, mononuclear cells and occasional polymorphonuclear 
leukocytes. One of the large veins near the hilus contained 
a thrombus in the process of early organization. 


Unquestionably, many persons exposed to DDT 
will subsequently experience the development of an 
undiagnosable disease, which will be incorrectly ac- 
credited to DDT. In spite of the fact that Neal and 
Von Oettingen® stated that there is no definite evi- 
dence that DDT exerts a sensitizing effect on the 
skin or produces other allergic reactions, such as 
asthma, and although, in the case reported above, 
the exact cause of death could not be determined 
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at autopsy, it is believed that true allergy to DDT 
was exhibited and that death was attributable to 
sensitization by this drug. It is also fair to state 
that the authors referred to did not observe. toxic 
symptoms in any animals that were exposed to an 
atmosphere containing many times the recommended 
insecticidal concentration of DDT when used as an 
aerosol, mist or spray.® 

It seems to be more than coincidence for a man 
who, so far as could be determined, had enjoyed 
previous good health to experience symptoms twenty- 
four hours after his first exposure to DDT, and to 
*Show subsequently a classic clinical picture supported 
by laboratory evidence, including blood, urine, biopsy 
and roentgenographic findings, of periarteritis no- 
dosa. Rich!®-” and Rich and Gregory® showed that 
a similar clinical and laboratory picture occurred in 
persons who had been exposed to sensitizing drugs, 
such as iodides and sulfonamides, and have claimed 
that periarteritis nodosa is a hypersensitive state 
induced by these drugs. It is reasonable, therefore, 
to assume that DDT also possesses these allergenic 
properties and should be included among the drugs 
capable of producing a sensitizing reaction mani- 
fested clinically by a picture simulating that of 
periarteritis nodosa. 

The fact that the patient exhibited tremors, a 
confused mental state, paresthesia and severe loss 
of weight, symptoms reported both in animals and 
in human beings as being directly related to DDT 
intoxication, strengthens the relation of DDT to 
the final illness. 

Even though this is an isolated case, we consider 
ourselves justified in calling the attention of the 
medical profession to it, in the hope that it will en- 
courage others to be on the lookout for similar re- 
actions, which, if they occur, will lend support to 
our assumption. 
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SUMMARY 


A case in which death occurred twenty-five days 
following exposure to DDT —2,2_ bis(p-chlo- 
ropheny]) -1,1,1-trichlorethane — is reported. The 
symptoms, ‘which began in a previously healthy 
man within twenty-four hours after exposure, were 
similar to those already reported as due to DDT 
intoxication. The disease picture, both clinically 
and at biopsy, simulated that of periarteritis 
nodosa, and it is assumed that DDT possesses aller- 
genic properties and should be included among other 
drugs that are believed to be capable of producing 
such a sensitizing reaction. 
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NEW YORK CITY 


HIS subject is discussed under the following 

headings: vascular anatomy of the skin, with 
special reference to the site of capillary reactions; 
the methods of testing capillary fragility; the 
mechanisms of capillary fragility; the clinical mani- 
festations of capillary fragility as part of general 
diseases and as purely dermatologic conditions; the 
relation of capillary-fragility tests to clinical diag- 
nosis; and treatment. 


VascuLaR ANATOMY OF THE SKIN, WITH SPECIAL 
REFERENCE TO THE SITE OF CAPILLARY REACTIONS 


The skin is supplied from the underlying tissues 
through small arteries. In the deepest portion of 
the cutis the arteries form a rich anastomosing 
plexus from which small arteries rise perpendicu- 
larly to form a subpapillary plexus from which 
smaller vessels supply the papillary capillaries. 
These do not anastomose, but each supplies a small 
but variable number of papillae. Each papilla is 
normally furnished by a central capillary loop, 
whose arterial branch is narrow and widens toward 
the tip to the subsequent venous branch, which 
may be 0.02 mm. or more in diameter. The venous 
branches of the papillary capillaries then continue 
to form venules, which return first to a subpapillary 
plexus of veins. These are connected by short 
anastomoses with a second venous plexus, which 
lies at the arterial subpapillary vessels. Between 
the cutis and the subcutis, valves appear in the 
veins. No valves are seen in the venules of the cutis. 

There is no sharp distinction between the small- 
est capillary arteries,! the capillaries proper and the 
venules (capillary veins). Lewis? introduces the 
term “minute vessels” of the skin to distinguish 
the aforementioned vessels from the “strong arteri- 
oles” and the “deep veins.” 

Chambers and Zweifach* recently studied the 
topography and function of the capillary circulation 
on the mesentery of the rat and dog. The funda- 
mental architecture and physiologic activity of the 
capillary bed in the mesoappendix of the rat and 

*Presented at the annual meeting of the Massachusetts Medical Society, 
Boston, May 23, 1946. 

From the Ponerinae of Dermatology, Mt. Sinai Hospital, and the 
saporenery of Cellular Physiology, Department of Biology, New York 

tDermatologist, Mt. Sinai Hospital; consultant, Section on Dermatoses, 


United States Public Health Service. 

tResearch associate, Laboratory of Cellular Physiology, Department 
of Biology, New York University; instructor in medicine, Columbia Uni- 
versity lege of Physicians and Surgeons; research assistant in hema- 
tology, Mt. Sinai Hospital. 


in the omentum of the dog were found to be identi- 
cal in both tissues. No such studies have been 
made in the capillary bed in human skin. Accord- 
ing to these authors, a precise mechanism exists for 
controlling the rate and the amount of blood flow 
through the capillary bed. In conclusion, they 
present the following description: 


Muscular elements are present in the commer bed 
proper but, instead of being indiscriminately distributed, 
as indicated by Krogh and his supporters, they are re- 
stricted to the well-defined, capilla ‘Tike. central channels 
and their precapillary off-shoots. The channels serve as 
thoroughfares from arteriole to venule and, in this sense, 
may be regarded as similar to the arteriovenous anasto- 
moses. egies! ha however, they serve a different pur- 
pose. They are relatively long vessels and bear a close 
relationship to the true capillaries. Under normal condi- 
tions the central channels always remain open so that any 
spontaneous restriction of flow is caused by contraction 
of the precapillary offshoots only. 

he recurrent vasomotion of the metarterioles is the 
factor which controls the rate of flow through the central 
channels, while the alternate opening and closing of the 
sphincters of their precapillary offshoots induce an inter- 
mittent flow through the true capillaries without interfer- 
ing with the flow in the central channels. Even during the 
intervals when their supply of blood is shut off, the capil- 
laries generally contain a fluid. This fluid, doubtless dif- 
fusing in from the interstitial spaces, is carried by way of 
the post-capillaries into the distal segments of the central 
channels and the venules. 

A significant feature of the muscular components of the 
capillary bed, particularly the metarterioles and precapil- 
laries, is their reactivity to epinephrine and to nerve stimuli 
and their susceptibility to local changes in the condition of 
the tissue in which they lie. When the tissue is in a state 
of comparative rest the periodic phases of vasomotion are 
augmented. This results in a restriction of the circulation 
to the central channels except for a sporadic blood flow 
in the true capillaries. Resting tissue is thus relatively 
ischemic. When the tissue is activated, as by mechanical 
irritation, so that conditions arising from the tissue pre- 
dominate, the vasomotion ceases and the metarterioles 
and precapillary sphincters become dilated. Thereupon, 
the capillaries become flooded with blood and hyperemia 
results. The metarterioles and precapillaries form an 
integral part of the capillary bed proper and their reactive 
muscular elements are so disposed as to be fully exposed 
to chemical changes in the environment. 


Chambers and Zweifach believe that in the vis- 
ceral tissues there is the functional autonomy of 
the peripheral vascular system. An evaluation of 
the reactions of the capillary circulation has been 
made possible by their finding that the capillary 
bed possesses a peculiar architecture with a highly 
specific responsiveness of its muscular vessels. The 
most reactive structures are the metarterioles, with 
their dispersed muscle cells, and the sphincters of 
the precapillaries. These readily undergo constric- 
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tion through nervous impulses and, conversely, 
undergo dilation by a refractoriness to nerve im- 
pulses when metabolic waste products accumulate 
about them. Thus, local tissue conditions can 
affect the responsiveness of the vasomotion, counter- 
acting the effectiveness of the vasoconstriction.® It 
will be of interest to learn whether, or to what 
degree, the findings of Chambers and Zweifach 
coincide with the vascular anatomy and function 
of the human skin. 


Metuops or TEsTiING CAPILLARY FRAGILITY 


No exact method is available for the evaluation 
of capillary resistance. Thus far, methods have 
been too general and subject to too many variables. 
Two methods of approach were followed mainly 
during the last twenty-five years to determine cap- 
illary strength. Both depended on the production 
of skin hemorrhages presumably due to rupture of 
capillary walls. The suction or negative-pressure 
test introduced by Hecht* measures the amount of 
partial vacuum that must be applied to the skin 
to produce petechial hemorrhage. The original 
apparatus of Hecht has been modified by a number 
of workers. Da Silva-Mello’? constructed the so- 
called “capillary resistometer.” A similar device 
was developed by von Borbély® and applied in 
studies on vitamin P by Szent-Gydrgyi and his 
associates.* The other procedure is based on the 
Rumpel-Leede test, which depends on a quantita- 
tive approach by modifications of several authors. 
It consists in increasing the intracapillary pressure 
to the point where petechiae appear in the skin. 
This method was introduced in this country by 
Hess and Fish!° and named the “‘capillary-resistance 
test.” Stephan! introduced the term “endothelial 
symptom” and claimed that a positive test signifies 
a pathologic condition of the endothelial cells of 
the whole capillary system. The procedure of 
Gothlin'? measures the amount of pressure necessary 
to produce the petechiae. Direct microscopic ob- 
servation of the affected vessel was introduced by 
Cutter and Marquardt." These authors observed 
the end of the nail bed. The finger of the subject 
was inserted into a glass holder attached to a 
negative-pressure apparatus. About half the cases 
showed the rupture point by petechiae; in the 
remainder it was assumed that a gap in the capillary 
line not previously noted meant that rupture had 
occurred. The authors were unable to produce 
capillary damage in 14 of about 200 cases. 

Koch" introduced the so-called “puncture test,” 
in which the skin is lightly pricked with a fine 
needle. If, on the following day, fine bleeding 
points are visible at the sites of the puncture, it is 
claimed that the patient shows a bleeding tendency. 
This test was later applied by Hess,'® who punc- 
tured the skin by a hypodermic needle and ob- 
served whether a hemorrhage resulted. He also 
observed whether numerous subcutaneous injec- 
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tions of diphtheria antitoxin in a case of diphtheria 
resulted in hemorrhage but found not the slightest 
extravasation at the site of injection. 

Leschke!® used the puncture test as a starting 
point for his bleeding test. He injected subcutane- 
ously 1 or 2 cc. of a 0.2 per cent sodium chloride 
solution. He claimed that this saline concentration 
produced a stronger irritation than physiologic 
saline solution. In a patient with a bleeding tend- 
ency he found a subcutaneous hematoma; this was 
a case of thrombocytopenic purpura. 

A better controlled skin test is that introduced 
by Peck, Rosenthal and Erf,’ which employs snake 
venom. The venoms of various species of snakes 
differ in their content of toxic principles, such as 
hemorrhagins, blood coagulants, hemolysins and 
neurotoxins. A method for the demonstration of 
hemorrhagins in snake venom has been devised by 
Witebsky, Peck and Neter.!7 The venom used is 
that of the moccasin (Agkistrodon piscivorus). The 
venom is titrated by observation of the effect on 
the vascular bed of the chick embryo. The opti- 
mum dilution of venom in 1 cc. of physiologic 
saline solution is that which produces petechial 
hemorrhages in the four-day chick embryo in a 
three-hour period. This is considered to contain 
10 hemorrhagin units. Thus, 0.1 cc. of standardized 
venom contains | hemorrhagin unit. 

The intradermal venom test consists in the intra- 
dermal injection of 0.1 to 0.2 cc. (1 or 2 hemor- 
rhagin units) of standardized moccasin venom, the 
reaction being determined within thirty minutes to 
an hour. A solution of 0.1 to 0.2 cc. of physiologic 
saline injected at the same time served as a control. 
The test is positive when a definite capillary rup- 
ture or ecchymosis appears at the injection site 
within an hour. The ecchymosis may be 1 cm. or 
more in diameter. A delayed positive reaction is 
one that shows a diffuse ecchymosis in twelve to 
twenty-four hours. A negative test is one that 
demonstrates no hemorrhagic discoloration of the 
skin. 

The venom reaction can be used to determine 
local capillary fragility. Areas can also be used 
that are inaccessible to the tourniquet test, such 
as the cheek, the mucous membranes and the center 


or periphery of skin lesions. 


The test appears to give valuable information in 
thrombocytopenic purpura hemorrhagica, both in 
the classification of such cases and in the prognosis. 
It was positive in symptomatic purpura associated 
with benzol poisoning, aplastic anemia, leukemia, 
subacute endocarditis and so forth. Although the 
purpura in those cases was closely related to the 
platelets, the test did not necessarily serve as an 
indicator of the platelet count alone. The venom 
test gave varying reactions in different types of 
purpura not associated with a diminution of the 
platelets." The mechanism of this action is not 
yet understood. 
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MEcHANISMS OF CAPILLARY FRAGILITY 


Bleeding or hemorrhage originates if whole blood 
escapes from a blood vessel. This phenomenon oc- 
curs from a variety of causes, some of which are 
known, whereas others remain obscure. Extravasa- 
tion of blood is always due to a separation in the 
continuity of the blood vessel, which can be brought 
about by three major processes: rupture of a blood 
vessel; corrosive or ulcerative perforation of a 
blood vessel; and diapedesis through the unruptured, 
nonperforated wall of a blood vessel. 

The first group usually comprises hemorrhage 
from simple and obvious causes, such as open 
injury and blunt, contusive and tearing forces. 
Rupture following formation of aneurysm or local 
dilatation of the lumen with a thinning wali may 
be taken as a pathologic process in this group. One 
may speculate that hyaluronidase affects the per- 
meability of blood capillaries, as originally empha- 
sized by Meyer and Chaffee.'® These authors ex- 
plain the occurrence of hyaluronic acid in skin as 
an indication for the identity of the spreading factor 
and hyaluronidase in the so-called “spreading or 
diffusion reaction.”!* 29 On the hypothesis that the 
capillaries and minute vessels are surrounded by a 
tissue containing hyaluronic acid, capillary per- 
meability may be due to hyaluronidase activity 
that liquefies the surrounding tissue, with the 
result that the walls of the minute vessels are no 
longer adequately supported. ‘The intravascular 
pressure then dilates the vessels to such a degree as 
to rupture them. In preliminary unpublished ex- 
periments with a certain bacterial toxin by Cham- 
bers and Zweifach,”! this possibility was experi- 
mentally corroborated. 

The histologic studies of both clinical and experi- 
mentally produced purpuric lesions by Peck, Rosen- 
thal and Erf? suggested that the tissues surrounding 
the minute vessels, especially the elastic fibers, play 
an important role in hemorrhage from blood-vessel 
rupture. The chief basis for their conception was 
the histologic studies of skin biopsies from patients 
with Schénlein-Henoch’s purpura at various stages 
of the disease. In the active stages a toxic effect on 
the vessel wall was evidenced by purpuric mani- 
festations all over the body, and the venom test 
then was positive, although somewhat different in 
type in all areas of the skin. When recovery oc- 
curred, the venom tests became negative in all 
areas of the skin. During convalescence and for 
some time thereafter, when the patient had become 
ambulatory, purpuric manifestations often occurred 
only on the lower extremities. The venom test was 
still negative throughout, even on the lower ex- 
tremities; suction tests were sometimes positive on 
the lower extremities in such patients. In the 
ambulatory cases, histologic examination of skin 
biopsies from the lower extremities apparently 
showed changes in the elastic tissue, especially 
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around many of the small vessels. The vessels 
themselves seemed normal. These findings were 
interpreted as demonstrating that although the 
capillary vessels themselves had returned to normal, 
the loss of the cushioning effect resulting from the 
damage to the elastic tissue immediately surround- 
ing the vessels gave rise to purpuric manifestations 
when there was an increased intracapillary pressure, 
as in walking. The venom test was negative in 
such cases because the vessels themselves had ap- 
parently returned to normal. On the other hand, 
tests like the suction tests were positive because 
petechiae produced by such a method also resulted 
when the resistance of the supporting structures 
immediately around the vessels was nullified. 

Hemorrhage from perforation of blood vessels in- 
cludes those due to burns and corrosive agents, as 
well as those due to various pathologic processes, 
as in gastrointestinal ulcers, in cerebral hemorrhage 
and generally in arteriosclerosis caused by a patch 
of atheroma and its corrosive action. It should be 
emphasized, however, that cerebral hemorrhage is 
also caused by arterial thrombosis or embolism. 
Under such conditions, attempts to accelerate blood 
clotting may serve to aggravate the bleeding. In 
typhoid fever and subacute bacterial endocarditis, 
for example, clumps of bacteria or platelet thrombi 
containing bacteria may lodge as emboli in the 
capillaries and cause hemorrhage. In the present 
state of knowledge it does not seem possible to 
decide whether menstrual bleeding belongs to one 
of the groups discussed above or to the third group. 

Hemorrhage through the unruptured wall of 

lood vessels comprises conditions in which many 
small hemorrhages, often of the size of a pinhead, 
or petechiae, occur. Ecchymoses are apparently 
based on the same phenomenon and signify larger 
extravasations. Chambers and Zweifach* made the 
observation that the interendothelial cement pro- 
vides considerable cover for the endothelial cells 
facing the capillary lumen. This cement substance, 
when removed, permits hemorrhage. Chambers and 
Zweifach™ believe that the intercellular cement is 
secreted by the endothelial cells. On this basis, in- 
creased capillary fragility leading to extravasation 
may be due to injury of the cement substance or 
to inability of the endothelial cells to secrete this 
substance continually. 

In septicemia it has been assumed that bacterial 
toxins injure the capillary endothelium and produce 
petechial hemorrhages, mainly in the serous mem- 
branes. Hemorrhagic purpuras, particularly, repre- 
sent characteristics by the formation of purple 
patches on the skin and mucous membranes that 
appear to be based on this type of hemorrhage. 
In telangiectasia or angiomatosis, multiple localized 
dilatations of the capillaries and venules, particu- 
larly of the skin and mucous membranes, are found. 
In these hereditary or acquired vascular anomalies, 
spontaneous bleeding, possibly due to hemorrhage 
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through either ruptured or unruptured walls of 


blood vessels, occurs; trauma, however, is frequently 
the cause of hemorrhage of both types. Thus, in 
these hemorrhagic disorders bleeding may be 
brought about by any of the three major processes 
discussed above. 

The above classification of the initial causes of 
bleeding by the three major processes that separate 
the continuity of the blood vessel does not suffice, 
since the phenomenon of bleeding has as a counter- 
part the phenomenon of hemostasis, which is defined 
as arrest of hemorrhage. 

It is obvious that, because of the difference in the 
mechanisms of capillary hemorrhage, a single thera- 
peutic approach to secure hemostasis cannot counter- 
act the manifestations of capillary fragility. These 
phenomena have never been adequatély studied, 
partly because no proper methods have been devised 
for their study. At present such investigations are 
being made by Chambers and Copley.” 


CurnicaAL MANIFESTATIONS OF CAPILLARY 
FRAGILITY 


General Diseases 


Wiemer™ differentiates the following factors that 
influence capillary resistance: those directly damag- 
ing the endothelium, including poisons, such as 
opium, neoarsphenamine, carbon monoxide, trypa- 
flavine and iodine, toxins, as in scarlet fever, poly- 
arthritis, measles, diphtheria, smallpox and influ- 
enza, metabolic products, as in uremia and aceto- 
nemia, and vitamin deficiencies, such as scurvy; 
and those indirectly affecting the endothelium or 
capillary tonus, comprising physiologic variations, 
such as those previous to menstruation and in 
endocrinal disturbances, endocrine diseases, such as 
exophthalmic goiter and climacterium virile, and dis- 
eases of the spleen and the reticuloendothelial 
system. In addition to the conditions listed by 
Wiemer, increased permeability of the wall of 
peripheral vessels has been found in tuberculosis. 
In tuberculous children with purpura an increased 
bleeding time and a decreased capillary resistance 
were observed in association with a normal platelet 
count, coagulation time and calcium content.?5 

The pathogenesis of essential thrombocytopenic 
purpura is poorly understood.?® 27 Rosenthal?’ con- 
sidered weakness in maturation or fragmentation of 
megakaryocytes an important factor in the origin 
of the disease. He briefly reviewed the literature 
pertaining to splenic functions that are possibly 
hormonal in inhibiting thrombocytopoiesis. A sim- 
ilar view was recently expressed by Dameshek and 
Miller,?® who postulate a hormonal relation between 
the spleen and the bone marrow and who regard 
the disease as being due to a form of hypersplenism 
in which the megakaryocytes of the bone ‘marrow 
are inhibited from normal platelet production and 
delivery. 
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Increased capillary fragility and increased bleeding 
time correspond to the hemorrhagic tendency. Sev- 
eral workers consider lesions of the vessel walls to 
be the primary defect in this disease,?*—*! although 
the actual morphologic evidence of the presence of 
such lesions is not decisive. 

It should be considered that increased capillary 
fragility, as measured with the venom test of Peck, 
Rosenthal and Erf,? a negative-pressure or positive- 
pressure test or with the new technics developed in 
animals by Chambers and Copley,” may not neces- 
sarily indicate an increased hemorrhagic tendency. 
In certain chronic conditions, such as arteriosclerosis, 
hyperthyroidism and diabetes, increased capillary 
fragility may be present without the clinical picture 
of a hemorrhagic diathesis. 


Dermatologic Conditions 


A state of capillary fragility is not infrequent in 
many dermatologic conditions. Changes in the 
small vessels are seen, for instance, in such abnormal- 
ities as purpura due to drugs, Majocchi’s disease, 
angioma serpiginosum, Schamberg’s disease, pig- 
mented purpuric lichenoide dermatitis, Kaposi’s 
disease, Osler’s hereditary familial telangiectasia, 
orthostatic purpura and dermatitis hemostatica. 


RELATION OF CAPILLARY-FRAGILITY TESTS TO 
CurnicaL Diacnosis 


Several major processes concerned with hemosta- 
sis, either singularly or in some combination, are 
summarized as follows: clotting of blood due either 
to fibrin formation and blood coagulation or to 
platelet agglutination; blood-vessel changes; physi- 
cal properties of blood clots; and adhesiveness of 
blood clots or so-called “wound thrombi” to the 
vessel wall. ‘This classification is fundamentally 
identical with that of hemorrhagic disorders. It 
differs from the generally accepted division of bleed- 
ing diseases, which only accepts two primary groups 
—in which the hemostatic defect is vascular, and 
in which the mechanism of blood coagulation is dis- 
turbed. This limited classification of causes of 
defective hemostasis or hemorrhagic disorder not 
only omits significant phenomena, such as the 
physical properties and adhesiveness of blood clots, 
but also recognizes only one mechanism of blood 
clotting — namely, blood coagulation. The gener- 
ally accepted contention is no longer tenable be- 
cause of a series of findings made by Copley and 
his associates.%—*9 

Copley and Houlihan* showed that the agglutina- 
tion of platelets is not brought about by fibrin 
formation and that the two processes are governed 
by different mechanisms. Copley and Lalich* dem- 
onstrated that the firmness of the clot and its 
property of adhesion to the traumatized vessels are 
probably important in maintaining hemostasis; they 
expressed the belief that both the agglutination of 
platelets and the conversion of fibrinogen to fibrin 
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are responsible for the properties of the clot that 
seals the wounded vessels. In a subsequent study 
on the mechanism of hemostasis they*® emphasized 
that the clot that forms in a wound is similar to or 
identical with a thrombus and therefore designated 
such a clot as a “wound thrombus.” On the basis 
of recent studies on platelet agglutination by Copley 
and Houlihan*: #6 and on coagulation thrombosis in 
arteries and veins of dogs by Copley and Stefko,*’ 
a new concept of the phenomenon of thrombosis 
was advanced.*® According to this view, either the 
agglutination of platelets or the formation of fibrin 
with simultaneous or subsequent blood coagulation, 
and not necessarily always a combination of both 
phenomena, forms wound thrombi to effect initial 
hemostasis. 

Few tests were available for studying hemorrhagic 
disorders. Since some of these procedures were im- 
proved by a number of workers and a series of new 
technics were developed by Copley and his asso- 
ciates, a reclassification of hemorrhagic disorders 
becomes necessary. The following tests are recom- 
mended for clinical study of hemorrhagic conditions 
in men: blood-saline coagulation time (Copley and 
Houlihan**); prothrombin time—the one-stage 
method (Quick*®) and the two-stage method (War- 
ner et al.'); antithrombin content (Astrup and 
Darling*?); platelet count on both venous (Copley 
and Robb*-*5) and cutaneous blood (Ottenberg and 
Rosenthal**); platelet agglutination tests — macro- 
scopic (Copley and Houlihan**) and microscopic 
(Houlihan and Copley*’); clot-firmness test (Lalich 
and Copley*’); thixotropy and dilatancy tests (Cop- 
ley et al.‘*); syneresis or clot retraction (MacFar- 
lane®°); extracorpuscular clot volume (Lucia, Ag- 
geler and Hamlin*®); bleeding time (Copley and 
Lalich* 5); clot resistance (Copley and Lalich* ®); 
and capillary fragility, including the skin venom 
test of Peck, Rosenthal and Erf,*® ® the positive- 
pressure test of Gothlin™ and the negative-pressure 
test of Da Silva-Mello’ and Cutter and Marquardt.” 

The first nine tests aid in measuring the hemo- 
static function of the blood. The physical prop- 
erties of the blood coagulums are measured by the 
tests for clot firmness, thixotropy, syneresis and 
extracorpuscular clot volume. The hemostatic func- 
tion of the skin is measured by the determinations 
of bleeding time, clot resistance and capillary fragil- 
ity. The majority of hemorrhagic disorders will 
have to be restudied with the newer methods. Only 
then will it be possible to arrive at a proper diag- 
nosis. It is our opinion that such studies not only 
will advance knowledge on hemorrhagic disorders 
but also will lead to a more intelligent and adequate 
therapy. Hemostatic agents are frequently used 
promiscuously to arrest hemorrhage. Unfortunately, 
poorly controlled usage of various hemostatic agents 
is both valueless for a better understanding of 
hemorrhagic disorders and possibly dangerous to 
patients. 
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TREATMENT 


Most authors have reported no therapeutic suc- 
cess following the administration of large doses of 
vitamin C in other than clinical and subclinical 
scurvy. In a recent publication, Goldman and 
Corrill* reviewed the therapeutic results obtained 
with vitamin P; they reported that clinical trials 
with crude hesperidin and hesperidin methyl chal- 
cone in patients exhibiting obvious capillary fra- 
gility were of no value. Transient and at times 
striking decreases in the positive tests for capillary 
fragility, however, were occasionally noted after the 
intravenous use of hesperidin methyl] chalcone. 

It has been shown in certain cases of thrombo- 
cytopenic purpura by Peck, Rosenthal and Erf* ° 
and others?” 56 that therapy with moccasin venom 
was of some value. In a recent review of the classifi- 
cation and treatment of purpuric conditions Ros- 
enthal®’? stated that nonoperative treatment of 
thrombocytopenic purpura was apt to be unsatis- 
factory if cases occurring in children and some 
acute cases in adults were excluded. Recovery was 
spontaneous in many idiopathic or infectious cases, 
especially in those due to drug idiosyncrasy. X-ray 
irradiation of the spleen, ascorbic acid given intra- 
venously and orally and citrin were unsuccessful in 
the treatment of chronic purpura. There was no 
evidence of the value of sesame oil, liver extract or 
parathyroid extract in the treatment of idiopathic 
purpura. Blood transfusions were indicated in the 
presence of severe symptoms, to tide patients over 
the critical period until splenectomy could be per- 
formed. Snake venom, which was of value in the 
treatment of the nonthrombocytopenic forms of 
bleeding, hastened recovery in certain cases but was 
ineffective in acute thrombocytopenic purpura or 
in the acute forms in which there was a mega- 
karyophthisis. In this group, severe reactions may 
follow the intracutaneous or subcutaneous injections 
of snake venom. In chronic cases in which the 
patients refused to submit to splenectomy, snake 
ver.om had some therapeutic value. 

Rosenthal®’ reported on additional patients with 
chro. ic purpura treated with venom since the last 
published report with Peck. Only about 50 per cent © 
of his cases showed symptomatic improvement 
following its use. His conclusions were as follows: 

In no instance have we found a change in the number of 
blood platelets following the venom injections. In only a 
few has there been a tendency towards diminution in the 
bleeding time; but more frequently we have seen improve- 
ment in the condition of the capillaries as noted with 
capillary resistance tests. On the whole we believe snake 
venom therapy should be regarded only as a palliative 
form of treatment in this condition. The intracutaneous 
venom test, however, is of value from the prognostic 
standpoint, especially in the selection of cases requiring 
_ splenectomy. It has been noted that a reversal from a 
positive to the negative intracutaneous venom test, after 

repeated inoculations usually was associated with im- 

provement. The persistence of positive intracutaneous 

tests usually indicates the ineffectiveness of venom treat- 


ment, and in a small number of cases, also failure to react 
to splenectomy. 
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Splenectomy is undoubtedly the most promising 
form of treatment and, in the great majority of 
cases, perhaps the only curative one, according to 
Rosenthal. He emphasizes the fact, however, that 
it is essential to weed out acute and apparently 
chronic cases in which splenectomy is contraindi- 
cated, and observes that the intracutaneous venom 
reaction and sternal puncture were of considerable 
value for this purpose. Cases with a reversal and 
most cases with a persistent positive venom reaction 
do well after splenectomy; in the latter the venom 
reaction becomes negative after operation. There 
are cases with persistent positive intracutaneous 
reactions that do not improve after splenectomy. 
The appearance.of a violent reaction from intra- 
cutaneous venom injection, such as an excessive 
hemorrhagic reaction or the appearance of bullae or 
exaggeration of the purpuric state, may be regarded 
as a definite contraindication to operation. Such 
reactions occur in the severe types of acute purpura 
mentioned above. Absence or marked diminution 
in the number of megakaryecytes in the bone mar- 
row is also a definite contraindication to splenectomy. 

Sch6énlein—Henoch’s purpura is also known as 
Frank’s hemorrhagic capillary toxicosis or peliosis 
rheumatica. In this condition there are various 
degrees of purpuric eruptions on the skin, as well 
as polyarthritis. Although the treatment is sympto- 
matic, a few cases have apparently responded to 
moccasin venom. According to Rosenthal, tonsillec- 
tomy may be of value in the chronic form. 

In the so-called “endocrinal ecchymosis” often 
seen in women, good results have been obtained in 
a number of cases with moccasin snake venom. 
Some patients with Schamberg’s disease and Osler’s 
hereditary familial telangiectasia, as well as with 
Majocchi’s disease, have been treated by means of 
snake-venom injections. In a number of cases 
there was apparently a good therapeutic result 
following the injections. In others, especially in 
Osler’s disease, the venom therapy had very little 
influence on the course of the epistaxis.®* 

The clinical use of snake venom has been made 
on a more or less empiric basis. It is possible that 
the therapeutic effects of successive small doses 
given over a long period are due to the development 
of agents that resisted the destructive action of 
toxins. It is also possible that some element in the 
capillary walls, such as that described by Chambers 
and Zweifach,‘ may be so changed that the capillary 
resistance is affected. So far as thrombocytopenic 
purpura is concerned, it should be kept in mind 
that neither the pathogenesis of this disease nor the 
action of the moccasin venom in decreasing capillary 
fragility is understood. 

The discussion on capiilary fragility given above 
presented the phenomenon as being due to several 
mechanisms. Hence, the finding that the capillary 
fragility is counteracted by any one treatment 


SKIN MANIFESTATIONS — PECK AND COPLEY 


905 


must be qualified by the specific conditions under 
which the subject happens to be during such treat- 
ment. 
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CASE 32511 
PRESENTATION OF CASE 


A seventeen-year-old high-school girl entered the 
hospital because of nervousness, perspiration, weak- 
ness and weight loss. 

Three months before admission she had noted 
increasing nervousness, profuse perspiration and 
weakness. About a week later, during a _pre- 
employment examination, she had been told that 
she had high blood pressure and thyroid disease 
and had been referred for treatment to a hospital, 
where examination revealed a temperature of 99°F., 
a pulse of 140 and respirations of 28. The blood 
pressure was 190 systolic, 140 diastolic; there was 
dyspnea without cyanosis, as well as a cold moist 
skin, bilateral exophthalmos with slight’ lid lag, 
slight narrowing of the retinal arteries, an enlarged 
heart and a Grade IJ apical systolic murmur. The 
skin showed areas of macular eruptions, some of 
which were pustular and some healing. Neurologic 
examination was negative except for a fine tremor. 
The thyroid gland was not palpable. During the 
ten-day hospital stay 15 drops of Lugol’s solution 
had been given three times a day, but there had 
been no improvement in the symptoms and the 
basal metabolic rate, which had been +69 per cent 
initially, had not been changed. The patient had 
been discharged to the outpatient department. At 
that time attacks of paroxysmal nocturnal dyspnea 
with severe palpitation and insomnia had appeared. 
A poor appetite rendered her diet inadequate; there 
had been a weight loss of 6 pounds in two months. 
No history of intolerance to heat, of diarrhea or of 


emotional upsets was elicited. The eyes were said 
to have always been prominent. During the next 
four weeks spent at home in bed and for a week 
after her second hospital admission she had taken 
150 mg. daily of 6-propyl-thiouracil. After a week 
of treatment signs of left ventricular failure had 
been more definitely manifest; the patient had been 
digitalized, with immediate improvement, and had 
been maintained on 0.1 gm. digitalis daily there- 
after. She had continued to lose weight and was 
readmitted to the hospital two months before entry 
to the Massachusetts General Hospital. The physi-~ 
cal findings had not changed. The outstanding 
laboratory values were a white-cell count ranging 
between 10,000 and 11,000, with 85 per cent neutro~ 
phils, a normal red-cell count, a + test for albumin 
in the urine, with 1 white cell and 1 red cell per 
high-power field in the sediment, and a specific 
gravity consistently between 1.015 and 1.020, a 
blood cholesterol of 137 and 180 mg., a fasting 
sugar of 115 mg. and a total protein of 6.6 gm. per 
100 cc. and a basal metabolic rate of +79 per cent. 
X-ray films of the skull had been normal, and those 
of the chest had shown cardiac enlargement and 
slight congestion of both lung fields. An electro~ 
cardiogram had shown evidence of left ventricular 
strain and digitalis effect. An intravenous pyelo~ 
gram had revealed a double right ureter. A phenol- 
sulfonephthalein test and a serum nonprotein nitrogen 
had been normal. The hospital course was marked 
by a low-grade fever and rapid pulse and respira~ 
tions. The blood pressure, taken three times a day 
and during sleep, had not varied appreciably, rang- 
ing between 200 systolic, 140 diastolic, and 190 
systolic, 120 diastolic. A gallop rhythm and pulsus 
alternans had developed, but the patient had re- 
mained ambulatory without respiratory difficulty. 
Two months later she was referred to this hospital. 

Physical examination revealed that the weight 
was 99 pounds, the normal having been 140 pounds. 
The patient was calm and did not appear acutely ill. 
The skin rash was still present. There were palpable 
lymph nodes in both groins and a palpable node in 
the posterior cervical region. The heart was en- 
larged to percussion. A Grade II systolic murmur 
and a diastolic “blow” were audible in the fifth 
interspace at the left border of the sternum. The 
thyroid gland was not palpable. Rectal examination 
revealed hard fecal material. 
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The temperature was 99°F., the pulse 144, and 
the respirations 30. The blood pressure was 180 
systolic, 120 diastolic, in the left arm and 210 
systolic, 150 diastolic, in the right arm. 

Examination of the blood showed a red-cell count 
of 4,200,000, with a hemoglobin of 11.3 gm. The 
urine persistently showed a + to ++-+ test for 
albumin, and the sediment contained a moderate 
number of casts and 2 to 20 white cells per high- 
power field. A stool was guaiac negative. X-ray 
examination of the chest showed the heart to be 
greatly enlarged. The thyroid region was normal, 
and no substernal mass was visible. The esophagus 
was not deviated. One day later a plain film of the 
abdomen showed barium in the right side of the 
colon and a large amount of air in the rest of the 
colon. 

An electrocardiogram disclosed a rate of 120, 
with normal sinus rhythm; the PR interval equaled 
0.16 and the QRS complex 0.05 second, with nor- 
mal voltage. There was a low T,, a slightly inverted 
T, and an inverted T;. The blood chloride was 96 
milliequiv. per liter. The protein, cholesterol, non- 
protein nitrogen, fasting blood sugar, calcium, phos- 
phorus and alkaline phosphatase were normal. The 
glucose-tolerance curve (oral) was 93 mg. per 100 cc. 
fasting, 154 mg. after thirty minutes, 146 mg. after 
sixty minutes and 67 mg. after 120 minutes. The 
corrected sedimentation rate was 0.93 mm. per 
minute. The urea clearance was normal. The basal 
metabolic rate was +62 per cent. 

In the hospital there was a persistent tempera- 
ture of 99 to 100°F. The pulse and respirations 
were rapid, and the blood pressure was continuously 
elevated. The gallop rhythm heard previously was 
still present, and the neck veins pulsated. The cir- 
culation time (arm to tongue) was 15 seconds. The 
patient was cheerful and subjectively well until 
the end of the first hospital week, when she had 
a two-day episode of cramping abdominal pain and 
constipation without nausea or anorexia. The pain 
disappeared, but the constipation remained despite 
enemas and cathartics. Hard, lobular masses were 
palpated in the midabdomen and left lower quad- 
rant. Proctoscopy revealed no fecal or tumor masses. 

On the thirteenth and sixteenth hospital days 
x-ray films revealed a large amount of barium mixed 
with intestinal contents obscuring soft-tissue details 
in the abdomen. There were distention of the lower 
abdomen and mild paraumbilical tenderness. On 
the seventeenth day cramping pain again began, 
and the patient vomited several times. Distention 
increased, and peristalsis decreased. Additional 
enemas had no effect. A small amount of barium 
introduced by rectum showed an obstructing mass 
in the sigmoid. Its nature could not be determined, 
although it was thought to represent impacted feces. 
Some barium escaped around it into the colon. On 
the eighteenth and nineteenth days the white-cell 
count rose to 22,600. The temperature remained 
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at 102°F.; the pulse became feeble, and peristaltic 
sounds disappeared. The blood pressure stayed high. 
It was decided to perform a cecostomy. At opera- 
tion the cecum was greatly distended. A tube was 
inserted after deflation. The patient then began 
to vomit persistently and expired, apparently after 
aspiration of vomitus. 


DIFFERENTIAL DIAGNOsIS 


Dr. Paut D. Wuite: When I read this case over, 
it looked like one for the book. I might add that 
Dr. Graybiel and I some day hope to publish a 
volume of unusual cases and rare types of heart 
disease. 

One thinks of infection to account for the symp- 
toms in a patient of this age. Another condition to 
account for them is thyrotoxicosis. Psychoneurosis 
is a possibility, but I should put infection and 
thyrotoxicosis first. 

The pulse rate was out of proportion to the other 
findings except for the blood pressure. The com- 
bination of marked tachycardia and marked hyper- 
tension is unusual in either thyrotoxicosis or hyper- 
tension. 

The skin showed areas of macular eruptions, some 
of which were pustular and some healing. That 
finding is confusing. Why it occurred, I have no 
idea. I do not know whether it fits in with my 
final diagnosis. 

There is no statement whether the paroxysmal 
arrhythmia, auricular fibrillation or paroxysmal 
tachycardia had persisted. Thus, we have a patient 
with marked hypertension who could have had 
acute heart failure even without arrhythmia. 

I do not know whether the prominence of the 
eyes was marked or simply a slight congenital 
exophthalmos with a slight lid lag. Therapy was 
evidently aimed at thyrotoxicosis, but left ventric- 
ular weakness became manifest, and despite the 
persisting tachycardia and hypertension, digitaliza- 
tion helped the symptoms of heart failure. 

This is a characteristic record, I judge, of a 
hypertensive heart, without the need for diagnosis 
of any other kind of heart disease. At first, there 
was no evidence of renal insufficiency or any serious 
structural abnormality of the kidney. On admission 
the patient had lost a great deal of weight — over 
40 pounds. 

There is no statement regarding the appearance 
of the skin rash on admission. I suppose that it 
had the same appearance as previously. 

Dr. Tracy B. Matiory: Can you describe the 
rash better, Dr. Beckman. Did it look like acne? 

Dr. Beckman: No; it was macular, with 
flat reddish lesions. It looked somewhat like a 
phenobarbital rash. 

Dr. Wuite: Was the patient receiving pheno- 
barbital? 

Dr. Beckman: No. 

Dr. Wuirte: Were the lesions large? 
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Dr. Beckman: I thought that they were definitely 
abnormal, about 2 cm. in diameter. 

Dr. WuitTeE: The murmur had not changed. There 
was a diastolic blow, but I judge that it was rather 
slight. Whether it could be attributed to the failure 
of the aortic valve to hold against such a high pres- 
sure as stated, I do not know, but I rather suspect 
that that is the answer, rather than endocarditis. 

I assume that there was a good enough pulse in 
the feet, however. Can you answer that, Dr. 
Beckman? 

Dr. BECKMAN: Yes; there was. 

Dr. Wuite: That helps to rule out possible de- 
formity in the aorta, in particular, coarctation, 
which can be attended by a difference of the blood 
pressures in the two arms. I should also like to 
know if that blood-pressure difference was noted 
elsewhere, or before or after this occasion. It was 
probably not a remarkable finding. 

Dr. Beckman: I thought that it was not re- 
markable. I do not remember being impressed by 
it at all. 

Dr. Waite: One does find pressure differences 
normally in the two arms. 

If the test is repeated, the blood pressure in the 
Same arm is sometimes different the second time 
from that on the first occasion. I should not pay 
too much attention to that one observation. 

Renal involvement was more evident on admission 
to this hospital. 

A thoracic goiter — that is, a thyroid tumor in 
the mediastinum — was being looked for. 

Was the barium in the colon that which was 
previously put in for study of the esophagus? 

Dr. Beckman: So far as I know. 

Dr. Wuite: The electrocardiogram was not diag- 
nostic, nor was it a remarkable record. The T 
waves could have been low because of tachycardia. 

We now come to the beginning of the symptoms 
in the abdomen, where there is indication of some 
trouble. According to the record, there appeared 
to be an unusual amount of air in the colon. 

Was new barium given, or were the latest x-ray 
findings due to the old barium? 

Dr. Beckman: It was the same barium. 

Dr. Waite: It had been in the gastrointestinal 
tract a long time. In other words, there was more 
and more evidence of intestinal obstruction. 

In the discussion of the diagnosis, certain things 
are obviously important clues. These include the 
high basal metabolic rate, which must be taken 
into consideration, the high blood pressure with 
cardiac enlargement and failure resulting therefrom 
and the rapid pulse. Much effort was made in an 
unsuccessful attempt to find a thyroid tumor some- 
where. The picture, of course, does not fit thyro- 
toxicosis. We do not expect to find hypertension in 
thyrotoxicosis, although other findings do fit — 
namely, the tachycardia, high basal metabolic rate, 
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tremor, exophthalmos and weight loss. This patient 
certainly does not fit the picture of Cushing’s disease. 
Except for the hypertension and heart enlargement 
and failure therefrom, the picture does not fit 
essential hypertension. We must put together the 
hypertension and the signs that do not go with 
hypertension as a rule. The abdominal symptoms 
and signs that appeared toward the end strongly 
suggest some degree of intestinal obstruction. 

I believe that it is possible to fit most of this 
picture together, — although there are some clues 
that I am unable to make use of, such as the skin 
lesions, — if we make a diagnosis of an adreno- 
medullary cell or chromaffin-tissue tumor, which 
would be called a pheochromocytoma if located in 
one of the adrenal glands or a paraganglioma if 
occurring outside in the sympathetic ganglions. 
Some of these tumors grow to a large size, but I 
am not familiar with them. I have seen little of 
this disease, although a good many cases have been 
well described. Such tumors may conceivably ob- 
struct the lower gastrointestinal tract, especially if 
outside the adrenal gland itself. The combination 
of symptoms and signs certainly fits the picture of 
what might be called the suprarenal sympathetic 
syndrome: tachycardia, hypertension, high basal 
metabolic rate, weight loss, tremor and so on. I 
cannot explain the skin lesions, however, by this 
condition. I thought of disseminated lupus as an 
explanation of the skin lesions, but the rest of the 
case does not back that up. 

My diagnosis therefore is pheochromocytoma or 
paraganglioma, probably the latter, leading to 
marked and malignant hypertension with resulting 
cardiac enlargement and failure and in some way 
causing terminal intestinal obstruction. In patients 
with chromaffin-tissue tumors, paroxysmal attacks 
of hypertension and other symptoms frequently 
occur, but the hypertension often remains constant. 

Dr. OxiveR Cope: I should like to add certain 
information that is not in the record. I think it is 
only fair to place before Dr. White some of the 
complexities that faced the clinical service. I saw 
the patient because she was sent to this hospital 
with a question of one of the diagnoses that Dr. 
White has made—that is, pheochromocytoma. 
The other hospital had considered and rejected 
thyrotoxicosis. Five days after admission to this 
hospital the patient developed a pericardial friction 
rub. It was pointed out to me by one of the medical 
residents; it was clear and distinct. Am I correct, 
Dr. Beckman? 

Dr. Beckman: Yes; it was there. 

Dr. Cope: It was assumed that pericarditis was 
present. 

Dr. J. H. Means: Dr. Cope, you are familiar 
with the pseudopericardial friction rub? 
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Dr. Cope: It was not one of the pseudopleuro- 
pericardial friction rubs heard over the pulmonic 
area; this pericardial rub was heard over the entire 
precordium and loudest over the apex impulse. 
It was not influenced by respiration. We went 
through that carefully. One physician, however, 
thought that it was not a pericardial rub. 

Dr. Means: It is well known that in moderate 
thyrotoxicosis a noise can be heard over the heart 
that sounds like a pericardial friction rub toward 
the base. We have been familiar with that for years. 
The thing to remember is that it is of no importance 
because if the thyroid gland is removed and the 
thyrotoxicosis cured, the noise disappears. I do 
not know how it is produced. This patient had a 
high metabolic rate, and I wonder if the kind of 
noise you are talking about might not have been 
of that variety. 

Dr. Waite: It was probably due to bulging of 
the artery. A pericardial friction rub can be present 
without pericarditis. 

Dr. Means: Believe it or not, I had written 
down pheochromocytoma, question mark, before 
Dr. White mentioned it. I do not know whether 
that is the correct diagnosis. I had also thought of 
lymphoma, however. It did not satisfy me, but 
it had to be thought of. I thought of leukemia, but 
there was no indication of leukemia. 

Dr. JoseruH C. Aus: The white-cell count was 
suggestive. 

Dr. Means: I should approach this case as Dr. 
White did. Because of the similarity of the symp- 
toms to those of thyrotoxicosis, a number of methods 
for detecting that condition must be used but 
there- is no evidence that they were employed in 
this case. The blood iodine, for instance, would 
have been of importance. 

Dr. BEvERty Towery: It was normal. 

Dr. Means: If normal, it weighs heavily against 
thyrotoxicosis. Another method is to observe the 
uptake of radioactive iodine by the thyroid gland. 
The hyperplastic gland takes up more than the 
normal. 

Dr. Ruton W. Rawson: That was done, and 
the result was within normal limits. 

Dr. Means: I agree with Dr. White. The only 
other test that might have been used is creatine 
tolerance. I think that thyrotoxicosis can be ruled 
out, in spite of the marked elevation of the meta- 
bolic rate. I wrote down several causes of high 
metabolic rate. One was thyrotoxicosis, another 
leukemia, another fever, another a hole in the ear 
drum, and still another that the patient was appre- 
hensive every time the apparatus was used and 
that the test was not basal. Another possibility is 
an abnormal amount of adrenaline. I remember 
that some years ago, when my metabolic rate was 
being tested every day for an experiment, it was 
always normal until one day it was +40 per cent. 
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The technician asked if I had suddenly developed 
Graves’s disease? I said no I did not have Graves’s 
disease, but that on the way to the laboratory I 
had had an altercation, which’ raised the rate. I 
apparently had shot myself full of adrenaline in the 
altercation. I think that it would be reasonable to 
explain the high metabolism in this case on an 
excess of the only hormone other than thyroxine 
that I know of that has a characteristic calorigenic 
action, namely, adrenaline, which is a quick-acting 
hormone, whereas thyroxine is a slow-acting one. 
Adrenaline might be discharged continuously and 
thus give a sustained high metabolism. A tumor 
of the medulla of the adrenal gland might cause a 
continuous output of adrenaline, and I agree en- 
tirely with Dr. White that that is probably the 
diagnosis in this case. I cannot see any other diag- 
nosis that could fit this combination of hypertension 
and hypermetabolism in the absence of thyrotoxi- 
cosis. If there is something else, it has not entered 
my field of consciousness. 

One other point about a pheochromocytoma: we 
used to be taught that the characteristic picture was 
a series of seizures or hypertensive crises in which 
the patient might die, but that between these 
seizures the blood pressure was normal. Dr. White 
has told us that that is not true; hypertension may 
be continuous. 

Dr. Avs: There are several things concerning the 
adrenal glands that do not satisfy me, but at the 
same time the things that ought to be considered 
do not give a high blood pressure. Also, I am 
puzzled by the rash and the pericardial friction rub. 
I believe that we must think of either lymphoma 
or aleukemic leukemia to explain this picture. 

Dr. Means: Dr. Aub’s point is well taken, and 
he may turn out to be correct, but it is difficult for 
me to believe that a lymphoma or a leukemia would 
produce such a marked elevation of the metabolic 
rate. My recollection is that Dr. Minot and I once 
found a fairly close parallel between the white-cell 
count and the metabolic rate. I do not believe that 
the ordinary case of lymphoma, with a more or less 
normal blood picture, has more than a moderate 
rise in metabolic rate. 

Dr. Aus: That may be true of lymphoma, but 
aleukemic leukemia may cause a high metabolic rate. 

Dr. Means: I suppose that a great deal was 
going on in the marrow. 

Dr. Mattory: Dr. Beckman, have you anything 
to say? 

Dr. Beckman: I can only say that this case 
illustrates the harm of ignorance. I was impressed 
by the fact that the patient seemed to be so sick. 
She had lost 40 pounds and had developed heart 
disease that had gone rapidly into failure during the 
three months, and I thought that it was probably 
something akin to lupus erythematosus or rheumatic 
fever, with severe rheumatic carditis, and was willing 
to rule out the diagnosis of pheochromocytoma. 


910 


Dr. Rawson: There are three things that I 
should like to point out. Patients with leukemia 
and a high metabolic rate studied at the Huntington 
Hospital usually had large spleens, and the highest 
basal metabolic rates were observed in patients 
with so-called “agnogenic myeloid” metaplasia. The 
white-cell counts were 20,000 or less, with large 
spleens. I got the impression from some of the 
patients that a high basal metabolic rate was more 
related to the size of the spleen than to the white- 
cell count. 

I also want to point out, as Dr. Cope has said, 
that this girl had a friction rub off and on. If the 
diagnosis of pheochromocytoma is made I think 
that that, rather than obstruction from tumor, 
would explain the constipation —the reaction of 
adrenaline on the smooth muscle of the intestinal 
tract. 

Dr. Epwarp F. Brann: I agree with Dr. Beck- 
man that this patient was profoundly ill. She pre- 
sented the picture of severe systemic disease and 
suggested the possibility of lupus erythematosus 
without the skin lesions. We also considered severe 
rheumatoid arthritis and rheumatic fever. The 
service was more inclined to rheumatic fever, but 
that possibility did not impress the cardiac group. 
Dr. White’s interpretation of the diastolic murmur 
from its description in the record is perfect. There 
was a slight diastolic blow along the left sternal 
border. I saw the patient only once during cardiac 
rounds and two studies suggested themselves, but 
I judge that she was too profoundly ill to undertake 
them. One was a pneumogram, and the other a 
histamine test. The latter is not without danger. 

Dr. Beckman: The first one was not done because 
we could not get rid of the barium. 

Dr. Wittiam C. BurraceE: I was asked to see 
this patient because, with Dr. Halsted and other 
members of the Sixth General Hospital, I had seen 
“a case of pheochromocytoma in the military service. 
The patient was a thirty-two-year-old paratrooper 
who was being studied for a possible duodenal ulcer. 
We did a histamine test, employing 0.5 mg. of 
histamine, whereupon he promptly went into appar- 
ent collapse. The blood pressure, instead of showing 
hypotension, was 285 systolic, 160 diastolic. We 
knew that it had been normal on the previous day. 
In the course of two or three hours it dropped to 
normal; but for about two weeks following the 
episode the patient was quite ill. Electrocardio- 
grams showed minor changes in the T waves and 
elevation of the ST segment. It is interesting that 
in 1935, the Mayo Clinic presented an article on 
the use of histamine intravenously to prove the 
' presence of pheochromocytoma.* Three cases were 
reported in which the patients were given 0.025 
mg. of histamine phosphate intravenously, with a 
systolic rise of at least 120 mm. of mercury and with 
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a concomitant rise in diastolic pressure. It was 
believed that that was certainly a fair provocative 
test. We ourselves subsequently repeated the test 
with 0.02 mg. of histamine intradermally and 
obtained an elevation of 160 mm. in the systolic 
blood pressure. It is fair to say, however, that 
these patients are subject to sudden death and that 
the use of this test is not without danger. 

Dr. CuesTER M. Jones: Is it not true that in 
palpating one of these tumors too vigorously there 
is a risk as great as the injection of histamine? 
That risk should be considered before palpation is 
done. 

Dr. Ma tory: I should think so, and the danger 
also holds for air injection, without which one 
cannot discover which side the tumor is on. 


CuirnicaL D1aGNnosEs 


Intestinal obstruction. 
Lymphoma? 

Rheumatic heart disease? 
Pheochromocytoma? 
Hypertension. 


Dr. Wuite’s DiaGNnoseEs 


Paraganglioma, or pheochromocytoma, with hyper- 
tensive heart disease and congestive heart 
failure. 

Intestinal obstruction (terminal). 


ANATOMICAL D1aGNosEs 


Pheochromocytoma: left adrenal gland. 

Cardiac hypertrophy. 

Pulmonary congestion and edema. 

Dilatation of cecum and ascending and transverse 
colon, with fecal impaction. 

Fibrous pleuritis, old. 

Emaciation. 


PATHOLOGICAL DiscussION 


Dr. MAttory: Autopsy showed a tumor of the 
left adrenal gland, between 6 and 7 cm. in diameter. 
On its surface were tiny fragments of cortex. The 
tumor, arising in the medulla, had grown expan- 
sively and had broken the cortex up into scattered 
fragments, apparently lying in the capsule of the 
tumor. The heart was markedly hypertrophied, 
weighing 420 gm., which for a girl of seventeen is 
extremely large. There was no trace of pericarditis 
to justify the friction rub. The kidneys were ap- 
parently normal grossly and histologically. The 
tumor histologically was a characteristic pheochro- 
mocytoma. There was no mechanical intestinal 
obstruction. The bowel still contained many large 
inspissated masses of feces, and the _ intestinal 
symptoms were evidently purely those of a maximal 
grade of constipation. 
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CASE 32512 


PRESENTATION OF CASE 


A fifty-nine-year-old insurance executive entered 
the hospital because of an attack of “indigestion” 
followed by dyspnea and vomiting. 

Six months previously the patient had had an 
attack of chest pain radiating down the left arm. 
A physician took an electrocardiogram, but details 
of the results were not available. The patient was 
placed on strict bed rest for six weeks, after which 
he was gradually permitted to get up and move 
around for the next week and a half. At about that 
time he had an episode of mental depression and a 
fear of going anywhere. No objective neurologic 
signs were noted. Three and a half months later, 
he started going to his office for two hours daily 
and gradually increased the time until just before 
the admission, when he was spending five and a 
half hours a day at the office. 

Nineteen hours before admission the patient was 
awakened by an attack of “indigestion” but the 
pain soon moved up into the chest and radiated 
down the left arm; three hours later he became 
short of breath and vomited. Two and a half hours 
later he began to spit up frothy red material and 
his breathing sounded as if the throat were “full of 
. water.” A physician found the blood pressure to be 
70 systolic, 40 diastolic, and the pulse to be 130; 
15 mg. of morphine was given. Nine hours later, 
1.2 mg. of Purodigin was administered. About an 
hour before admission the blood pressure had risen 
to 100 systolic, 70 diastolic, but the pulse remained 
at 130 and the patient was orthopneic. ‘There were 
a few rales in the lungs; the heart sounds were 
distant, and there was a regular, gallop rhythm. 
At about that time bloody urine was passed. 

On admission the heart was slightly enlarged to 
the left, and the sounds were faint and distant, 
with a regular gallop rhythm of 140. Persistent 
moist rales were heard throughout both lung bases, 
extending half way up the scapulas. The liver was 
barely palpable and questionably tender. There 
was no edema of the lower extremities. 

The blood pressure was 100 systolic, 80 diastolic. 

Examination of the blood showed a hemoglobin 
of 16.0 gm. and white-cell count of 23,000, with 
92 per cent neutrophils. The urine had a specific 
gravity of 1.020 and gave a + test for albumin. 
The sediment contained frequent hyaline casts, rare 
red cells and 3 white cells per high-power field. 
X-ray examination revealed extensive, mottled, hazy 
density throughout both lungs, most pronounced in 
the middle and lower lung fields. The left leaf of 
the diaphragm and the outline of the left side of 
the heart were obscured. 

An electrocardiogram (cardiette) taken on admis- 
sion revealed a sinus tachycardia of 180. Low QRS 
voltage was greatest in Lead 3, where it measured 
2.5 mm. There was an S wave in [ead 1 equal to 
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mm., and right-axis deviation was present. 


and Tcrs were slightly inverted, T; and Tors were 
flat, T, was diphasic and Tcr; was upright. There 
were small R waves in Leads CF; and CF, and no 
R wave in Lead CFy. A Q wave equal to 3 mm. 
was noted in Lead CF. A second tracing taken 
the next day revealed a somewhat increased rate; 
the T wave in leaf CF, had become much lower. 
On the second hospital day a venesection was 
performed, and 500 cc. of blood was withdrawn. 
This resulted in improved breathing, but during 
the same evening breathing again became difficult 
and moist bubbling rales were heard throughout 
both lung fields. The pulse became weak, and the 
apical pulse was 150. The downhill course con- 
tinued; two days later the blood pressure was 94 
systolic, 80 diastolic. The pulse was 140 and weak 
but regular. Respirations were 40, and there was 
slight cyanosis despite oxygen administration. The 
patient died quietly on the fourth hospital day. 


DIFFERENTIAL DIAGNOSIS 


Dr. Howarp B. Spracue: This record appears 
to be fairly straightforward, but the history is often 
deceptive. The first episode seems to be quite clear 
cut. Out of a clear sky, six months before the fatal 
illness, this man had had an attack of pain in the 
chest radiating down the left arm; it was sufficiently 
characteristic to suggest that he should have an 
electrocardiogram, whose results we do not know, 
but he received the textbook treatment for coronary 
thrombosis with myocardial infarction — bed rest 
for six weeks. The mental depression and fear of 
going anywhere are frequent in patients recovering 
from myocardial infarction. This patient, however, 
was able to go back to his work. We do not know 
whether, during the next period before the fatal 
attack, he had residual difficulties, such as angina 
on effort and dyspnea. He was then awakened by 
an attack of indigestion. It is noticeable that on 
each occasion there was the same pattern of indiges- 
tion, dyspnea, vomiting and radiation of pain down 
the arm. Shortly thereafter the patient developed 
pulmonary edema, with frothy sputum and a 
marked fall in blood pressure. Throughout this 
final fatal episode he had an extremely rapid tachy- 
cardia and a gallop rhythm was prominent. There 
was evidence of left ventricular failure and a marked 
increase in the rate, so that one can assume that 
two mechanisms produced the gallop rhythm, which 
was probably a “summation gallop rhythm,” as it 
is called — namely, a third sound mechanism during 
the early stage of left ventricular filling superimposed 
on whatever sound is produced by auricular con- 
traction. 

At that time bloody urine was passed. I do not 
know whether that is significant, but it was later 
revealed that there were red cells in the sediment. The 
patient entered the hospital in shock, with faint 
and distant heart sounds, a low blood pressure, a 
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gallop rhythm and tachycardia. May we see the 
x-ray films? - 

Dr. James R. Linctey: There is extensive density 
on both sides of the chest, as described in the record. 
The density is hazy and involves the greater portion 
of both lungs. I think that the appearance is con- 
sistent with edema. I interpreted these films and 
was disturbed by this shadow at the left base, which 
I thought could possibly be due to an infarct, but 
so much edema is present that I do not believe 
that one can be certain. 

Dr. SpracuE: Can you say anything about the 
heart size? The record states that the heart was 
slightly enlarged clinically. 

Dr. Linctey: I think that it probably was. 

Dr. SpracuE: The high white-cell count and the 
urinary findings seem to be consistent with a com- 
bination of shock and cardiac failure, although we 
must think of renal infarcts in such a situation. 
The electrocardiogram, which we must take as 
described in the record, is confusing. When we 
have, as we assume to be true in this case, more 
than one myocardial infarction, the electrocardio- 
gram often loses its characteristic pattern, and the 
findings produced by the previous infarction are 
probably masked by the second one. A definite 
finding is the low-voltage electrocardiogram, with 
inversion of the T waves in Leads 1 and CFs, which 
is out in the axilla, and rather small R waves in 
the leads taken to the left of the sternum and at 
the apex; there was no R wave in Lead CF. These 
findings are consistent with myocardial infarction of 
the anterior and apical type, probably rather lateral 
in position. I shall discuss that later. Jf we can 
assume that the T waves in Lead CF, became 
lower, at least extension of the electrocardiographic 
abnormalities toward the midline is indicated. 

A venesection was performed. The patient’s 
breathing was improved, but he died on the fourth 
hospital day. 

There are a few things that bother me. In the 
first place, the pulse rate went up to 180, and the 
next day it was somewhat faster. That is an ex- 
treme degree of sinus tachycardia — in other words, 
a normal mechanism. It suggests that this was 
ectopic auricular tachycardia, perhaps an auricular 
flutter. Although normal sinus tachycardia can 
occur at this rate and since in this czse the pulse 
varied apparently in steps between 130 and 180, 
this was probably a sinus mechanism rather than 
an abrupt change from a rapid ectcpic tachycardia 
to a sinus tachycardia that was considerz ty slower. 
The electrocardiogram seems to me to eflect an 
infarction involving the anterior and api:al regions 
of the heart, later complicated by posterolateral 
involvement. The T-wave depressions in Lead 1 
and in the chest leads characteristic of anterior and 
apical infarction may be partly masked by changes 
in the posterior wall of the heart. A patient may 
die of myocardial infarction with a more normal 
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looking electrocardiogram just before death than 
during the time of the first infarction. Because the . 
auricle in this case showed such an extreme irrita- 
bility, was there also auricular infarction? Auricular 
infarction is an extremely difficult condition to 
diagnose. It seems to be associated with abnormal- 
ities in auricular rhythm, such as auricular fibrilla- 
tion, auricular flutter and changes in the T waves of 
the auricle. The T waves of the auricle are not 
ordinarily seen unless auriculoventricular block is 
present to separate the auricular complexes from 
the ventricular, and to allow one to see the normal 
inverted T waves. In a few cases of auricular in- 
farction described in the literature these auricular 
T waves have become upright. 

The question of pulmonary infarct always arises 
in cases of this sort. Statistically we are justified 
in saying that pulmonary infarction occurs. I bring 
the possibility of pulmonary infarction into the 
discussion only to reject it. At least, this sudden 
episode suggests pulmonary edema and left ven- 
tricular failure. There had been no pain in the 
chest, and the character of the sputum was con- 
sistent with acute pulmonary edema. It is possible 
that there was a renal embolism, which brings up 
the question whether or not following the original 
infarction a mural thrombus'of the ventricle was a 
source for emboli. One would certainly be brave - 
to suggest that six months after an infarction this 
man had a coronary embolus from the left ventricle. 
The first case, I believe, in which the diagnosis was 
suggested clinically was described by Dr. Louis 
Hamman* shortly before the war; the patient, a 
young woman without heart disease who was 
thought to have coronary embolism from thrombi 
in the pulmonary veins during a respiratory infec- 
tion, recovered, and the diagnosis was not proved. 
It is much more probable that in the case under 
discussion there was an extension of a severe degree 
of atherosclerosis and occlusion of the coronary tree. 
I therefore believe that the patient had a myocardial 
infarction involving the left ventricle, prcbably the 
anterior apical portion first, that he later had an 
extension — probably laterally — that resulted ina © 
wide degree of infarction of the left ventricle, that 
the findings do not suggest septal involvement 
unless it was in the anterior part of the septum and 
that there were probably mura! thrombi of the left 
ventricle; there is a vague possibility of involvement 
of the auricle by infarction and of infarcts in the 
kidney. 

Dr. Rogert S. Pa.tmer: Does the right-axis 
deviation in the electrocardiogram make you think 
more seriously of pulmonary embolism than of 
infarction? 

Dr. SpracvueE: Of course that entered my mind, 
but a high percentage of patients developing anterior 
infarction have a shift of the electrical axis to the 
right. It is true that those who have a posterior 

*Hamman, L. Coronary émbolism. Am. Heart J. 21:401-422, 1941. 
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infarction have a higher percentage of shift of the 
axis to the right, but I have decided against in- 
farction of the posterior part of the septum. The 
right-axis deviation was possibly due to one of at 
least three mechanisms. I was willing to discard 
pulmonary embolism as the cause. 

Dr. Benjamin CasTLeMAN: Is not right-axis 
deviation in cases of myocardial infarction most 
frequently due to septal involvement, with bulg- 
ing into the right ventricle? 

Dr. SpracuE: Such a situation is likelier with 
posterior involvement of the septum. There has 
been some argument about the mechanisms of this 
shift of axis. I should hesitate to make a diagnosis 
of posterior septal infarction, because we have no 
indication of bundle-branch defect or auriculo- 
ventricular block, which would be fairly likely. 

Dr. Lowrey F. Davenport: In a case that 
came up for discussion on the surgical service the 
question was raised whether one is likelier to find 
coronary infarction with a normal electrocardiogram 
or pulmonary infarction with a negative x-ray 
examination. What is your experience? 

Dr. SpracueE: I think that pulmonary infarction 
with a negative x-ray examination is more probable. 

Dr. Tracy B. MA.tiory: Do you want to chal- 
lenge that remark, Dr. Lingley? 

Dr. Linctey: No. 


CurnicAL D1aGNnosEs 


Coronary heart disease. 
Acute myocardial infarction. 


Dr. SPRAGUE’s DIAGNOSES 


Old coronary occlusion, with infarction of an- 
terior apical region of left ventricle. 

Fresh coronary occlusion, with infarction of 
posterolateral area of left ventricle and 
mural thrombi of left ventricle. 

Possible infarction of anterior part of inter- 
ventricular septum, with auricular infarction 
and renal infarcts. 


ANATOMICAL DIAGNOSES 


Coronary sclerosis, with recent thrombosis of cir- 
cumflex branch of left coronary and old recanal- 
ized thrombosis of descending branch of left 
coronary artery. 

Myocardial infarction, recent, massive: postero- 
lateral aspect of left ventricle. 

Myocardial infarction, healed, apical, with mural 
thrombus. 

Arteriosclerosis, generalized, moderate. 

Pulmonary edema, acute, massive. 


PATHOLOGICAL DiscuSssION 


Dr. MA tory: Autopsy showed a hypertrophied 
heart, which weighed 500 gm., and as Dr. Sprague 
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predicted, evidence of two episodes of infarction of 
the myocardium. The anterior surface of the left 
ventricle and the adjacent part of the interven- 
tricular septum showed an old dense fibrous scar 
consistent with an infarction six months previously. 
Overlying this area was a large mural thrombus, 
which was partially organized. The fresh infarction 
was in the posterolateral aspect of the left ventricle, 
and the two infarcts together involved approxi- 
mately two thirds of the entire ventricle. Little 
living musculature remained. There were two 
points of occlusion in the coronary arteries, which 
could be correlated with the separate myocardial 
lesions. In the descending branch of the left coro- 
nary artery was an old area of narrowing with 
calcification that seemed to have a trace of recanali- 
zation no wider than 0.5 mm. in diameter; in the 
circumflex branch a fresh thrombus, about 1 cm. 
in length, was still red and had evidently caused 
the second episode. 

The lungs were rather interesting. They were 
markedly and diffusely edematous, the combined 
weight being 1900 gm. They did not present the 
usual appearance of acute pulmonary edema of 
cardiac origin. The transudate into the alveolar 
sac is ordinarily a thin watery fluid, such as the 
frothy fluid coughed up by this patient at the 
initial episode. At the time of death, however, the 
alveoli were filled with a protein-rich fluid, which 
in fixation coagulated almost like thyroid colloid 
and in which large numbers of red cells were found. 
There were a number of tiny thrombi in the small 
arterioles, but no gross pulmonary emboli. Nothing 
was found that could be called an infarct of the 
lung, but I believe that the patient did have a 
shower of minute pulmonary emboli. Since no 
gross infarcts were found we did not explore the 
leg veins in this case. I cannot say what the source 
was, but I think that sometime during the last day 
or two of life, a shower of minute emboli probably 
changed the character of the pulmonary findings, 
although it did not produce frank infarction. Be- 
cause of the hematuria we were interested in the 
kidneys but found nothing whatever. 

Dr. SpraGuE: These pulmonary findings could 
not be explained on a thrombotic basis? 

Dr. MaAttory: Perhaps they could be. I am 
unable to decide, but at any rate it is an unusual 
phenomenon. 

Dr. SpracuE: You have not seen that with 
ordinary congestive failure? 

Dr. Mattory: These lungs looked more like 
those seen in acute nephritis than the lungs of 
cardiac failure. 

Dr. SpracuE: The posterior septum was not 
involved? 

Dr. Mattory: No. 
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CHRISTMAS 1946 


THERE can be no beginning without an ending; no 
ending without the commencement of something 
new. A successful termination of the process of gain- 
ing an education in a properly constituted hall of 
learning was once termed, by some inspired educa- 
tor, a commencement. It is, for the individual, the 
ending of a probationary period and the beginning 
of a new phase of personal existence; the conclusion 
of a somewhat rudimentary activity and the inaugu- 
ration of a broader experience. Life is full of com- 
mencements and graduations and closing of books 
and opening of new accounts and endings and 
beginnings. 

And so Christmas, which marks the beginning of 
a new era, annually reaffirmed, marks also the end- 
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ing of an older period that has made its contributions 
to the progress of man and is ready to depart. 

Christmas, not so many years ago, was considered 
a pagan festival by our unctuously righteous fore- 
fathers, and indeed it was, in its fundamentals, just 
that. Marking approximately the end of the season 
of shortening days and the almost imperceptible 
beginning of the sun’s return, it was an important 
date on the calendar in the forests of northern 
Furope, where the days were short and cold and the 
nights were long and dark. 

Its Christian significance goes back to the second 
century A.D., when the birth of Christ began to be 
celebrated, and it is reported that the Emperor 
Diocletian, learning that a number of Christians 
were commemorating this blessed event, set fire to 
the building, whereby they all perished. 

The Christian cycle developed in the fifth to 
eighth centuries, in which the winter solstice, cele- 
brated by all nations as marking the renewal of life 
in nature, was appropriately accepted by the 
Church as the time to celebrate also the dawning of 
a new spiritual light on the earth. Since that period 
we have had dual forms of observance: the deeply 
religious ritual of the Christian Church, combined 
with the merrier pagan reaction to a faint promise 
of spring —a convenient association, but frowned on 
by our ancestors, the Puritans. ; 

The customs of Christmas, of which the Merry 
Christmas that we now wish our readers is not the 
least important to us, are too firmly fixed for their 
origins to detract from the supreme value of the 
day. It is the day of that good will which may yet 
allow us to live together in harmony. It is the day 
on which we settle the accounts of a dying year and 
look forward, perennially optimistic, to a new year, 
of which more anon. 


FALSE PROPHET 


On November 11, 1943, the Journal acknowledged 
the passing of another milestone in the long struggle 
to ensure a safe and satisfactory milk supply for the 
population of the Commonwealth. This particular 
milestone was a newly adopted regulation of the 
Boston Health Department, effective on September 
30 of that year, putting an end to the sale of raw 
milk in the City of Boston, regardless of its source. 


‘ 
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Some years earlier the sale of all raw milk in the 
city, unless certified by the Boston Medical Milk 
Commission, had been prohibited; in 1930 the com- 
mission, on its own initiative and against the oppo- 
sition of the American Association of Medical Milk 
Commissions, had voted to permit the pasteuriza- 
tion of milk on farms under its certification. The 
association now accepts the pasteurization of cer- 
tified milk, and the Boston commission requires it. 
And so the slow steps 
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raw milk in his opinion tastes better than parboiled 
or scalded milk. Although at one point he mentions 
pasteurized milk, indicating that he is aware of its 
existence, it nowhere enters into his classification. It 
is not by chance that all the milk now legally sold 
in Boston and a large percentage of that distributed 
elsewhere in the Commonwealth are pasteurized. 
The pasteurization of milk, even of clean milk, 
needs no justification in these columns, nor is it pos- 


sible anywhere to justify 


have been taken lead- 
ing toward as safe a milk 
as can be procured for as 
large a percentage of the 
population as possible, 


MASSACHUSETTS MEDICAL SOCIETY 
POSTWAR LOAN FUND 


The Postwar Loan Fund has been set 


the use of dirty milk, even 


when sterilized, if clean 
milk can be made avail- 
able. Supposedly pure 
milk may become con- 


with the knowledge al- 
ways before us_ that 
bacterial contamination 
makes milk unsafe—con- 
tamination not only with 
the tubercle bacillus and 
Brucella abortus but also 
with the streptococcus, 


up, and all discharged medical officers 
who were members of the Massachusetts 
Medical Society in good standing at the 
time of their entry into the service may 
apply for loans from this fund. For 
further information apply to: 

George L. Schadt, Chairman 

Postwar Loan Fund 

8 Fenway 


taminated with patho- 
organisms, and 


genic 
pasteurization makes as- 
surance of purity doubly 
sure. This fact has been 
accepted by public-health 
authorities for years. 
Dr. Brady is certainly 


the typhoid bacillus, the 
dysentery-producing or- 


Boston 15, Massachusetts 


welcome to his own 


opinions on these matters 


ganisms and many others. 

It leaves us aghast, therefore, to read in the 
November 5 issue of the Boston Traveler in “Per- 
sonal Health Service,” a column contributed by 
William Brady, M.D., not only the author’s unique 
classification of milk but also his reasons for defend- 
ing that classification against all comers. . 

Dr. Brady’s classification of the grades of milk 
is as follows: first choice — certified milk; second 
choice -- Grade A raw milk from a_tuberculin- 
tested herd; and third choice—any fresh milk, 
scalded or boiled one minute. “Any old milk,” ac- 
cording to Dr. Brady, “regardless of its source, 
quality or purity, is made safe for infant, child, in- 
valid or adult by scalding, that is, by bringing to 
a boil and boiling for one minute.” (The accepted 
definition of scalding is bringing to a boil; the one 
minute is Dr. Brady’s contribution.) 

Dr. Brady’s two reasons for placing raw milk in 
first and second places (he apparently assumes that 
certified milk is necessarily raw) are that undulant 
fever from ingested milk is a rare disease, and that 


so long as he keeps them 
to himself. When he uses the pages of newspapers 
to advocate dangerous and discarded principles, 
however, some effort should be made to protect the 
public from his irresponsible doctrines. 


MASSACHUSETTS MEDICAL SOCIETY 
DEATHS 


BARKER — Williston W. Barker, M.D., of Dorchester, 
died November 26. He was in his sixty-fifth year. 

Dr. Barker received his degree from Harvard Medical 
School in 1906. He was a member of the New England 
Pediatric Society and a fellow of the American Medical 
Association. 

His widow, two sons and a daughter survive. 


HUTCHINSON — Charles M. Hutchinson, M.D., of 
Cambridge, died November 26. He was in his seventy- 
seventh year. 

Dr. Hutchinson received his degree from Dartmouth 
Medical School in 1894. He was a fellow of the American 
Medical Association. 

His widow and a daughter survive. 


MORGAN — Charles R. Morgan, M.D., of Medford, died 
November 28. He was in his sixty-ninth year. 

Dr. Morgan received his degree from Tufts College Medical 
School in 1907. He was a fellow of the American Medical 
Association. 

His widow, two sons and three daughters survive. 
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MOULTON — Allen T. Moulton, M.D., of Boston, died 
November 22. He was in his fifty-seventh year. 

Dr. Moulton received his degree from University of Mary- 
land School of Medicine and College of Physicians and 
Surgeons in 1911. 

is widow survives. 


PHELPS — John S. Phelps, M.D., of Lynn, died Decem- 
ber 3. He was in his eighty-first year. 

Dr. Phelps received his degree from Harvard Medical 
School in 1893. 

A niece and two nephews survive. 


ROY - gouge N. Roy, M.D., of Webster, died March 19. 
He was in his seventy-fifth year. 

Dr. Roy received his degree from Baltimore University 
School of Medicine in 1902. He was a fellow of the American 
Medical Association. 


A HUNDRED YEARS AGO 


A circular has been issued by a committee of the 
Berkshire Medical District, addressed to the pro- 
fession of Massachusetts, in which are set forth, in 
plain language, the grievances of the practitioners 
on the west side of the mountain. They apprise all 
whom it may concern that an application will be 
made to the Legislature, the next session, pray- 
ing that the Massachusetts Medical Society may 
be reorganized, and in default of such re-organiza- 
tion, that the profession in the County of Berkshire 
may be constituted a separate and distinct medical 
society. The fact is, the opinion is entertained that 
all the essential executive officers are invariably 
held by persons in Boston, or near by — and as 
some of the malcontents have often asserted, their 
portion of the members are only parts and parcels 
of the medical machinery to hold up one or two 
men before the community as those whom the 
multitude of doctors delight to honor. They say, 
too, that the old trick of serving out sop by giving 
the interior of the State a vice-president, occa- 
sionally —a post that no one covets— will no 
longer work. All this has frequently been sounded 
in the ears of the Fellows on anniversary meetings, 
but it produced no amelioration, and now a despera- 
tion is manifested that will certainly re-make or 
break the old Society. — As the Boston dentist Dr. 
J. F. Flagg says, everyone who has any sympathy 
for human suffering and all who are called upon 
professionally to perform painful operations must 
feel desirous to avail themselves of the means of 
diminishing or destroying that state. of conscious- 
ness which recognizes all violence done to the sensi- 
tive tissues of the body, while such operations are 
in process. He understands, however, that the free 
use of the Jetheon has been ceded only to the sur- 
geons of the Massachusetts General Hospital. In 
spite of Dr. J. C. Warren’s admonition that the 
letheon should never be employed except under the 
inspection of a judicious and competent person, 
he asks why, if he or any other reputable practi- 
tioner wishes to avail themselves of any of the 
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possible effects of an article of the materia medica, 
they must purchase the right to use it and use it as 
a patent medicine? —A Fellow writing anony- 
mously asks whether any patent has been obtained 
for the modus operandi of reconciling the principles 
and avowed objects of the Massachusetts Medical 
Society with the recent practice of some of its lead- 
ing members. He suggests that as new patents 
come out for new discoveries in medicine, the coun- 
try practitioners might take turns with the city 
practitioners in writing the puffs and paying for the 
patent, exercising, of course, all due meekness and 
quietness while the patenting business is going on. — 
Dr. J. D. Mansfield of South Reading says that it 
seems to him not only ridiculous but absolutely 
wrong for any physician to adopt a course of action 
so entirely contrary to the spirit of the rules of the 
Massachusetts Medical Society as that assumed 
by the Boston surgeons. Physicians in his vicinity, 
he is satisfied, will use the ether if they have occa- 
sion so to do; and if ether alone does not answer 
the purpose they can easily find a compound that 
will do as well as the patented vapor. — Dr. A. L. 
Peirson of Salem disagrees with such views. Hav- 
ing used the new gas successfully in three cases, he 
believes that Dr. Morton and Dr. Jackson, at least, 
are entitled to the hearty thanks of the profession 
for their discovery. If some hunter up of obsolete 
theories should prove that such a thing had before 
been thought of, or tried, still these gentlemen 
are entitled to the credit of having made it, for the 
first time, perfectly available to the suffering, and 
submitted it to the test of those competent to de- 
cide on its merits, without being content to rest 
its pretensions on nonprofessional credulity or 
popular notoriety. — Dr. Henry J. Bigelow reports 
that a few days since, he tied the Femoral Artery 
of a patient who was unable to pay for the operation. 
He found no difficulty in obtaining the gratuitous 
use of the ethereal vapor; nor could he conceive 
that others would in similar circumstances. — We 
learn that in the United States with a population 
of 20,000,000 of people, there are about thirty 
medical schools, in which there are probably an 
average annual number of 4500 students, 1300 of 
whom are yearly graduated. No wonder there is 
such a prodigious competition for professional 
existence. — It seems that the War Department 
may be somewhat annoyed by persons wishing em- 
ployment as surgeons in the Army. What will 
become of all the young doctors if some outlet is 
not found for them?— Dr. Nathan Holmes, of 
St. Louis, Mo., announces that whiskey, or any 
other stimulus, freely given till there is a high pulse, 
will cure the bite of the rattlesnake. He says that 
he doubts whether fifty rattlesnakes could poison a 
man when fully drunk. — Smallpox is again creep- 
ing on toward New England. Dr. Thomas San- 
born of Newport, New Hampshire, reports ten 
cases in Goshen, all vaccinated several years pre- 
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vious, but probably with impure virus. In a great 
number of exposures to variolous contagion, not 
a single one of those vaccinated on the day or pre- 
vious to exposure had the varcoloid and no bad 
consequences resulted. — Another great discovery 
is announced in France by M. Pelouze, the chemist, 
viz., priming gun cotton with fulminating mer- 
curv. The same great man proposes to feed man- 
kind on wood. Old bedsteads, broken chairs, and 
fractured table legs yield, it is said, azote enough 
to sustain the invading army of Mexico. — As 
usual there is an excellent class in attendance on 
the medical lectures at Yale College, the present 
season. The number does not equal some other in- 
stitutions, but in no place is the course of instruc- 
tion more perfect or thorough. — Extracted from 
the Boston Medical and Surgical Journal, December, 
1846. 

R. F. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


FREE WHOLE BLOOD THROUGH 
HOSPITALS 


Several Bay State hospitals are now co-operating 
with the Massachusetts Blood Donor Program by 
providing free, whole blood to all patients, regard- 
less of their financial status. (Hospitals may con- 
tinue to charge their usual fee for administration.) 
Under this plan, the hospital blood banks operate 
in much the same manner as previously, except for 
the following changes: 

Relatives of patients are asked to replace only one pint 
of blood for each unit required for the patient. 

Current donations to the hospital blood bank are con- 
sidered as contributions to the state program. 

The Department of Public Health sends regular supplies 
of whole blood to maintain these banks at a safe level; 
these supplies represent a return to the community of 
the blood donated by residents of the community through 
the Mobile Unit. 


The list of hospitals that have adopted this pro- 
gram is as follows: 


Burbank Hospital, Fitchburg 

St. Luke’s Hospital, New Bedford 

Hillcrest Hospital, Pittsfield 

House of Mercy Hospital, Pittsfield 

St. Luke’s Hospital, Pittsfield 

Waltham Hospital, Waltham 

Westfield State Sanatorium, Westfield 

Addison Gilbert Hospital, Gloucester (to begin as soon 
as installation of refrigeration equipment is completed). 


Any hospital desiring to set up a free, whole-blood 
program should work out preliminary arrangements 
with the local chapter of the American Red Cross. 
After initial plans are drawn up, the State blood 
laboratory should be consulted regarding final ar- 


to the hospital. 
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rangements whereby the whole blood can be supplied 
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MOBILE-UNIT VISITS 


The Mobile Unit of the Massachusetts Blood 
Donor Program will make the following visits during 
late December and early January: 


‘PLACE DATE 
Wilmington December 30 and 31 
Haverhill January 7, 8 and 9 
Weymouth January 14 
Lowell January 15, 16 and 17 


BOOK REVIEWS 


Acute Injuries of the Head: Their diagnosis, treatment, com- 
plications and sequels. By G. F. Rowbotham, B.Sc. (Manch.), 
F.R.C.S. (Eng.). With a foreword by Norman M. Dott, 
M.B., Ch.B. (Edin.), F.R.C.S. (Edin.). 8°, cloth, 424 pp., 
with 201 illustrations. -Baltimore: The Williams and Wilkins 
Company, 1945. $8.50. 

This book was first published in 1942 in England, where 
it has since enjoyed a well deserved popularity. There, as 
in the United States, neurosurgeons are few and far between 
outside the large medical centers, and the majority of head 
injuries are treated by general surgeons, for whom this 
volume is an excellent guide. Profusely and beautifully illus- 
trated, it leaves no question of pathology, diagnosis, treat- 
ment or operative technic unanswered. Although American 
neurosurgeons may disagree with certain aspects of the 
answers, the basic principles are beyond argument. The crisp, 
clear text is characteristic of the best British medical writing. 
The book is highly recommended to students and interns, 
as well as to all who treat head injuries. 


The Art of Medicine in Relation to the Progress of Thought: 
A lecture in the history of science course in the University of 
Cambridge, February 10, 1945. By A. E. Clark-Kennedy, 

. F.R.C.P. 12°, paper, 48 pp. Cambridge, England: 
University Press, 1945. 75 cents. 

Clark-Kennedy, in this lecture delivered at Cambridge 
University, briefly reviews the evolution of medicine from 
Hippocrates to the present time. ‘he Hippocratic period, 
from the sixth century B.C. to the death of Galen at the end 
of the second century B.C., was notable for three great con- 
tributions: the observation of disease as an objective phenom- 
ena and the keeping of accurate records of cases; the develop- 
ment of high moral standards and the adoption of an ethical 
code, the Hippocratic oath; and the establishment of the idea 
of the physician as a necessary aid to living in human society. 
The Renaissance period, beginning with the publication of 
the anatomy of Vesalius in 1543 and ending with the publica- 
tion of the first complete book on physiology of the human 
body by René Descartes, was notable for the work of Leonardo 
da Vinci, Vesalius, William Harvey, Malpighi, Descartes 
and Sydenham and for the advance of surgery. The third 
period, which comprises roughly the last hundred years and 
is notable for many great contributions to biology and 
medicine, includes Darwin’s Origin of Species, Pasteur’s dis- 
proof of the spontaneous generation of life, the discovery of 
the bacterial cause of many diseases, Virchow’s theory of 
cellular pathology, Mendel’s work on genetics, Lister’s anti- 
septic and aseptic surgery, Pavlov’s description of condi- 
tioned reflexes, Freud’s chemotherapy, increasing knowledge 
of viruses and genes and the discoveries of insulin, the sulfon- 
amides and penicillin. 


Clinical Neurology. By Bernard 1: Alpers, M.D., Sc.D. 
(med.). 4°, cloth, 797 pp., with 232 illustrations and 58 
tables. Philadelphia: F. A. Davis Company, 1945. $8.00. 
The subject of neurology is fully covered in this new text- 
book by a qualified author that is aimed to give medical 
students and practitioners a full knowledge of the neuro- 
logic conditions likely to be encountered in practice. The 
text is clear, the material is well organized, the illustrations 
in general are excellent; and there is a good index. Many will 
miss references to the literature, but for the audience that 
the author had in mind, the book is a satisfactory one and 
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unusually free from errors. It is not an unusual book but 
rather a standard text, similar to many that have been pub- 
lished in the past. The author has shown excellent discrimina- 
tion in selecting the illustrations and in making the text 
readable. The book, however, is not distinguished in the 
sense that it presents a new point of view; its value lies in the 
careful methods used to analyze the principles of neurologic 
syndromes, particularly as they appear in the more frequent 
pathologic conditions. 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


Pathology of Tropical Diseases: An atlas. By J. E. Ash, M.D., 
director, Army Institute of Pathology, Army Medical Mu- 
seum; and Sophie Spitz, M.D., pathologist, Army Institute 
of Pathology, Army Medical Museum. 4°, cloth, 350 pp., 
with 941 illustrations. Philadelphia: W. B. Saunders Com- 
pany, 1945. $8.00. 

This new atlas has been written to fill a gap in the litera- 
ture of tropical diseases. An introductory text precedes each 
series of illustrations. Emphasis has been placed on diseases 
that have proved to be of greatest significance from a mili- 
tary standpoint and that are likely to be of importance to 
the civilian profession. Illustrations are based on the collec- 
tions of the Ioenr Institute of Pathology in the Army Medical 

useum, with additional material hd civilian sources. 
This work should prove valuable as a reference source in its 
particular field. 


A Manual of Surgical Anatomy: Prepared under the auspices 
of the Committee on Surgery, Division of Medical Sciences, 
National Research Council. By Tom Jones and W. C. 
Shepard. 12°, cloth, 254 pp., illustrated. Philadelphia and 
London: W. B. Saunders Company, 1945. $5.00. 

This manual of surgical anatomy completes the series of 
military surgical manuals edited by the Committee on Surgery 
of the National Research Council and primarily intended 
for the use of medical officers of the United States Army 
and Navy. The volume consists of one hundred and thirty- 
nine pages of illustrations and one hundred and fifteen pages 
of an explanatory index. This small manual should prove 
valuable to medical students and civilian surgeons for ready 
reference purposes. 
Doctors at War. Edited by Morris Fishbein, M.D., chairman 
of the Committee on Information, Division of Medical 
Sciences, National Research Council. 8°, cloth, 418 pp., 
with 82 illustrations. New York: E. P. Dutton and Com- 
pany, Incorporated, 1945. $5.00. 

This collective work makes available the personal accounts 
of many of the medical leaders who directed the work of 
vital military and civilian agencies during the war years. 
The whole field of military medicine is covered from Selec- 
tive Service to rehabilitation centers. Chapters are also 
included on the medical activities of the Veterans Adminis- 
tration, the American Red Cross and the National Research 
Council during World War II. This book, written by sixteen 
leading authorities responsible for organizing medical welfare, 
is intended for the layman as well as the doctor and should 
be in all public and medical libraries and should pore inter- 
esting to all physicians. The text is excellently edited by Dr. 
Fishbein and is well printed with a good type on good paper. 


A Textbook of Neuro-Anatomy. By Albert Kuntz, Ph.D. 
M.D., professor of microanatomy, St. Louis University School 
of Medicine. Fourth edition, thoroughly revised. 8°, cloth, 
478 pp., with 325 illustrations. Philadelphia: Lea and Febiger, 
1949, $6.50. 


This third edition of a standard reference work has been 
thoroughly revised and enlarged in the light of new knowledge 
gained tO. the efforts of many investigators working dur- 
ing the period since the publication of the second edition. The 
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text has been in part reorganized and rewritten, and an 
attempt has been made to incorporate the essential findings 
recorded in the recent literature. This text should be in the 
libraries of all neurologists and medical reference collections. 


Howell’s Textbook of Physiology. Edited by John F. Fulton, 

D., Sterling Professor of Physiology, Yale University 
School of Medicine. Fifteenth edition. 8°, cloth, 1304 pp., 
with 507 illustrations. London: W. B. Saunders Company, 
1946. $8.00. 

This fifteenth edition of Howell’s textbook should be con- 
sidered a new textbook of physiology, since it is the joint 
work of twenty-four contributors, edited by Dr. Fulton; 
the first fourteen editions were written solely by Dr. Howell. 
The various contributors, all authorities in their particular 
field, have brought their subjects up to date, including the 
knowledge gained during World War II. Many new chapters 
have been added, and many others have been rewritten in 
their entirety. This new text should prove of value as a 
standard reference work. 


The Autonomic Nervous System. By Albert Kuntz, Ph.D., 
M.D., professor of microanatomy, St. Louis University 
School of Medicine. Third edition, enlarged and thoroughly 
revised. 8°, cloth, 687 pp., with 91 illustrations. Phila- 
delphia: Lea and Febiger, 1945. $8.50. 

This fourth edition of an authoritative text has been 
thoroughly revised and in part rewritten. The text has not 
been materially extended, although new material has been 
incorporated, including more complete and accurate accounts 
of the anatomic and functional relations of the diencephalon 
and the corpus striatum and the conduction pathways for 
visceral impulses. Also, new data concerning cortical pro- 
jection areas, the connections of subcortical centers with the 
cerebral cortex and the relation of these centers in the extra- 
pyramidal projection system, the arrangement of the cortical 
neuron, the synaptic connections of afferent fibers within the 
cortex and the functional relation of cortical neurons with 
one another are included. The book is well printed on good 
paper with a good type and should be in the reference collec- 
tions of all neurologists and medical libraries. 


A Textbook of Surgery. By American authors. Edited by 
Frederick Christopher, M.D., associate professor of surgery, 
Northwestern University Medical School, and chief surgeon 
Evanston (Illinois) Hospital. Fourth edition, revised an 
reset. 4°, cloth, 1548 pp., with 1483 illustrations on 762 
figures. Philadelphia and London: W. B. Saunders Com- 
pany, 1945. $10.00. 

This fourth edition of a standard authoritative composite 
text on surgery, first published in 1936, has been thoroughly 
revised and reset. Two important new sections have been 
added, one on military surgery and the other on chemo- , 
therapy and surgical infection, including the use of penicillin 
and the sulfonamides. Other entirely new sections include 
actinomycosis, burns, shock, indolent ulcers, vascular-tissue 
tumors, tumors of the sympathetic nervous system, fractures 
of the radius and ulna, tumors of the breast, inflammations 
of the chest wall, wounds of the thorax, pilonidal sinuses and 
cysts, the peritoneum, diverticulitis and ulcerative colitis, 
unusual hernias, diverticulums of the urinary bladder, dis- 
eases of the vulva and vaginal fistula. This work should 
prove valuable as a reference source to all physicians and 
surgeons and should be in all medical libraries. 


Principles of Dynamic Psychiatry, including an Integrative 
Approach to Abnormal and Clinical Psychology. By Jules H. 

asserman, M.D., Division of Psychiatry, Department of 
Medicine, University of Chicago, 8° cloth, 322 pp., with 
4 plates. Philadelphia and London: W. B. Saunders Com- 
pany, 1946. $4.00. 

The purposes of this work are to provide an orientative 
introduction to the principles of modern dynamic psychiatry, 
to outline the applications to the technics of clinical diagnosis 
one to demonstrate the rationale and methods of effective 
therapy. 


(Notices on page xoii) 


